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Section  1 

PRIMARY  REQUIREMENTS 

This  volume  contains  detailed  information  for  the  usage  of  lEMCAP. 
Procedures  and  formats  are  given  for  preparing  the  input  data,  executing 
the  program,  and  Interpreting  the  resulting  output.  Computer  requirements 
and  resources  as  well  as  program  setup  are  also  discussed.  An  example  test 
case  is  included  to  further  illustrate  the  program  use. 

1.1  PROGRAM  OPERATION  REVIEW 

The  first  step  in  using  lEMCAP  is  to  assemble  the  appropriate  data 
for  the  system  to  be  analyzed.  This  data  is  then  prepared  for  punched 
cards,  which  are  then  fed  into  the  Input  Decode  and  Initial  Processing 
Routine  (IDIPR)  section  of  lEMCAP. 

IDIPR  consists  of  two  major  parts.  The  first  (Input  Decode  or  IPDCOD) 
decodes  the  punched  cards  and  checks  for  errors.  If  an  error  is  detected 
an  appropriate  diagnostic  message  is  printed,  the  card  is  deleted  (i.e., 
assumed  not  to  have  existed),  and  the  program  continues  processing  the  rest 
of  the  data.  The  program  normally  stops  after  all  data  has  been  read  if 
there  were  errors,  but  this  may  be  overriden  if  desired. 

If  there  were  no  input  card  errors,  the  Initial  Processing  Routine  (IPR) 
section  of  IDIPR  is  entered.  If  this  is  the  first  run  for  the  system,  the 
spectrum  math  models  are  accessed  for  each  port.  These  use  the  user-supplied 
spectrum  parameters  to  generate  the  required  and  initial  non-required  spectra. 
The  processed  user  and  spectrum  data  is  written  on  a permanent  magnetic  tape 
or  disk  file  called  the  Intrasystem  File  or  Intrasysteni  Signature  File  (ISF) . 
This  ISF  can  be  used  as  input  for  subsequent  runs,  either  as  is  or  modified 
by  additional  card  inputs;  and  a new  ISF  can  be  generated  containing  the 
modifications.  Thus,  an  updated  ISF  can  be  maintained  if  the  system  design 
is  changed.  The  data  is  also  written  on  a number  of  working  files  for  use 
by  the  Task  Analysis  Routine  (TART)  section  of  lEMCAP,  and  a printed  report 
of  the  data  is  also  generated. 

The  TART  section  of  lEMCAP  performs  the  four  basic  analysis  tasks. 

These  tasks,  which  are  discussed  in  detail  in  Volume  I,  are  summarized 
below: 

0 Specification  Generation  - Adjusts  the  initial  non-required  emission 
and  susceptibility  spectra  such  that  the  system  is  compatible. 

The  user-specified  adjustment  limit  prevents  too  stringent  adjust- 
ments. A summary  of  interference  situations  not  controllable  by 
EMC  specifications  is  printed.  The  adjusted  spectra  are  the  maximum 
^mission  and  minimum  susceptibility  specifications  for  use  in  EMC 
tests.  (See  Appendix  A for  test  procedures.)  Analysis  results  are 
vJritten  cn  the  Baseline  Transfer  File  (BTF)  for  subsequent  runs. 
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o Baseline  System  EMC  Survey  - Surveys  the  system  for  interference. 

If  maximum  of  the  EMI  margin  over  the  frequency  range  for  a ccunled 
emicter-receptor  port  pair  exceeds  the  user-specified  priniouc 
limit,  a summary  of  the  interference  is  printed.  TotaJ  received 
signal  Into  each  receptor  from  all  emitters  is  also  printed.  The 
analysis  results  are  written  on  the  BTF  for  subsequent  runs. 

o Trade-off  Analysis  - Compares  the  interference  for  a modified 
syst'iin  to  that  stored  on  the  BTF  from  a previous  specification 
generation  or  survey  run.  Thus,  the  effect  on  interference  of 
antenna  changes,  filter  changes,  spectrum  parameter  changes,  wire 
changes,  etc.  can  be  assessed. 

o Specification  Waiver  Analysis  - Shifts  portions  of  specific  po'^c 
spectra  as  specified  and  compares  the  resulting  interference  to 
that  stored  on  the  BTF.  Thus,  the  effect  of  granting  waivers  for 
specific  ports  can  be  assessed. 

TART  is  composed  of  two  basic  routiri"'s.  The  Specification  Generation 
Routine  (SGR)  performs  the  first  task  above,  and  the  Comparative  EMI  Analysis 
Routine  (CEaR)  performs  the  remaining  three.  These  interface  with  the 
coupling  math  model  routines  to  compute  the  transfer  ratios  betcv’een  emitter 
and  receptor  ports. 

1.2  COMPUTER  REQUIREMENTS 

The  two  parts  of  lEMCAP  are  executed  separately  with  data  files  used 
for  intermediate  storage  between  parts.  Computer  resources  used  are 
illustrated  in  Figure  1. 

Central  Processing  Unit  (CPU)  core  memory  to  load  and  execute  each  part 
of  ISMCAP  on  a CDC  6600  using  the  Fortran  Version  2.3  compiler  are  as 
follows: 

IDIPR  - 64K  words  (decimal) 

TART  - 67K  words  (decimal). 

These  include  input/output  buffer  storage  of  IK  per  file. 

The  computer  must  have  sufficient  file  storage  for  4 permanent  and 
10  working  files,  in  addition  to  normal  card  input  and  printed  output. 

The  permanent  files  can  be  either  disk  or  tape.  For  the  working  files,  disk 
should  be  used  because  of  the  number  of  files  and  large  number  of  accesses 
per  run.  All  files  are  sequential  so  that  random  access  software  is  not 
required. 
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The  amount  of  file  space  needed  depends  on  the  size  of  the  system  being 
analyzed.  Except  for  the  BTF,  the  size  depends  primarily  on  the  number  of 
ports.  The  size  of  the  BTF  depends  on  the  number  of  coupled  port  pairs  since 
it  stores  the  analysis  results. 

The  execution  time  also  depends  on  the  system  size.  IDIPR  time  is 
approximately  0.1  second  per  input  card.  TART  run  time  primarily  depends 
on  the  number  of  coupled  port  pairs.  This  potentially  increases  as  the 
square  of  the  number  of  ports.  In  general  though,  each  emitter  port  will 
not  be  coupled  to  each  receptor  port  so  the  actual  time  will  be  less.  Also, 
the  TART  time  depends  on  the  analysis  task.  Specification  generation 
requires  three  pas.  is  through  the  emitters  per  receptor  with  two  passes 
through  the  receptors  per  run  end  hence  runs  longer  than  the  other  tasks. 
Table  1 gives  the  run  times  and  file  sizes  for  two  test  cases  run  on  the 
CDC  6600.  Case  1 is  the  "mini  system"  test  case  presented  in  Section  5. 

1.3  DATA  STORAGE  FILES 

As  discussed  above,  lEMCAP  uses  a numler  of  data  files.  In  Table  2 
these  files  and  the  input  and  outpuf.  are  summarized.  Each  physical  file 
! and  device  is  assigned  a logical  unit  number  which  is  stored  in  each  section 

' of  the  program  as  a mnemonic  variable  name,  "or  example,  in  the  CDC  6600 

' the  card  input  is  designated  as  logical  unit  number  5.  In  IDIPR  and  TART, 

* the  variable  INN  is  set  to  5,  and  all  card  input  read  statements  reference 

INN.  If  in  a particular  computer,  the  card  reader  is  a different  unit 
number,  all  card  inputs  can  be  changed  to  this  unit  number  by  changing  INN. 
The  logical  unit  numbers  are  usually  assigned  to  files  in  the  computer  job 
control  cards.  (See  Section  3.2.)  Also,  note  that  a number  of  files  are 

assigned  to  the  same  logical  unit.  This  allows  multiple  usage  of  the 

same  physical  file  space. 

The  files  are  categorized  as  permanent,  working  and  scratch.  Permanent 
files  are  used  to  store  data  and  analysis  results  for  use  in  subsequent  runs. 
Working  or  intermediate  files  provide  temporary  storage  for  the  data  in  a 
form  for  efficient  use  by  the  various  routines.  They  also  provide 
intermediate  data  storage  between  IDIPP.  and  TART.  Scratch  files  are  used 
! for  temporary  storage  within  IDIPR  and  TART. 

I 

1.3.1  Permanent  Files 

These  files  are  generally  saved  after  a run  or  are  input  from  a 
previous  run.  They  are  the  old  and  new  (updated)  Intrasystem  Signature 
Files  (also  called  the  Intrasystem  File  or  ISF)  and  the  Baseline  Transfer 
file.  A description  of  these  follows; 

Old  Intrasystem  Signature  File  (Old  ISF).  This  is  an  input  file 
created  during  a previous  run  cither  by  IDIPR  or  TART.  It  contains  data 
defining  the  system  being  analyzed  including  user-defined  input  parameters, 
processed  data,  and  port  spectra.  It  may  or  not  be  present  for  a given  run. 
If  not  present,  the  system  is  defined  by  card  input  only.  If  present,  the 
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old  ISF  data  may  be  analyzed  as  is  or  m^aified  by  additional  card  inputs- 
A user  can  have  as  many  different  ISF's  as  desired,  although  only  one  is 
used  as  input  per  run. 

New  Intrasystem  Signature  File  (Generated  by  7DI?R).  This  is  an  output 
file  created  by  IDIPR  from  the  card  input  data  or  from  an  old  ISF  modified 
by  card  input.  The  format  is  identical  to  the  old  ISF  described  above. 

It  is  used  as  input  for  TART. 

Mew  Intrasystem  Signature  File  (Generated  by  TART).  This  is  an  output 
file  created  by  TART  during  specification  generation  runs.  It  is  identi- 
cal to  the  above  new  ISF  except  that  it  contains  the  adjusted  port  spectra. 

Baseline  Transfer  File.  This  file  is  built  by  TART  during  SGR  or 
survey  runs  and  contains  the  received  signals,  transfer  ratios,  and  EMI 
margins  for  all  coupled  port  pairs  and  from  the  total  signal  and  environ- 
mental field  into  each  receptor  at  all  frequencies.  This  is  an  input  to 
TART  for  waiver  analysis  and  trade-off  analysis  runs. 

1.3.2  Working  Files 

These  files  may  or  may  not  be  saved  for  a given  run.  This  would  depend 
on  whether  IDIPR  and  TART  are  run  independently  or  are  run  consecutively  as 
one  job.  If  run  separately,  for  example  to  check  the  input  data  for  errors 
only,  the  working  files  must  be  saved  for  TART.  The  workii.g  files  can  also 
be  saved  for  restart  in  the  event  of  errors.  (See  Section  3.3.)  These 
files  are  as  foliov7s: 


Unadjusted  Emitter  Spectrum  File  (UESF).  This  file,  as  built  dur.ng 
initial  processing,  contains  the  initial  broadband  and  narrowband  spectra 
for  all  emitter  ports.  During  specification  generation  runs,  SGR  adjusts 
these  spectra  and  writes  them  on  the  Adjusted  Emitter  Spectrum  File  (AdSF). 
After  all  emitters  have  been  examined  and  adjusted  in  conjunction  with  a 
given  receptor,  the  AESF  and  UESF  are  swapped,  and  the  process  is  repeated 
for  the  next  receptor.  For  analysis  tasks  other  than  SGR,  the  UESF  is  used 
only  as  input  by  TART  since  no  spectrum  adjustments  are  made. 

Unadjusted  Receptor  Spectrum  File  (URSF).  This  file  is  the  same  as 
the  UESF  above  except  it  contains  receptor  port  spectra. 

Emitter  Equipment  Data  File  (EEDF).  This  file  is  built  during  in.'tial 
processing  containing  all  equipment  and  port  parameters,  except  the  spe< tra 
and  spectrum  pointers,  for  emitter  ports.  Because  TART  selects  a receptor 
and  analyzes  all  emitter  ports  against  it,  equipment  data  is  written  on 
separate  files  for  emitters  and  receptors  for  efficient  processing.  If  a 
given  port  is  both  an  emitter  and  receptor,  the  data  is  on  both  files. 


Receptor  Equipment  Data  File  (REDF). 
above  except  it  contains  receptor  data. 


This  is  the  same  as  the  EEDF 
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■ Wire  Bundle  File  (WBF).  This  file,  built  during  initial  processing, 
contains  all  wire  bundle  data  for  the  system.  This  data  is  in  the  form 
specified  .'.n  the  IDIPR  input  data. 

Wire  Map  File  (WMF).  This  file,  built  during  initial  processing, 
contains  processed  wire  bundle  data  in  the  form  of  cross-reference  map 
arrays  relating  the  wires,  segments,  and  ports.  This  data  is  used  as  input 
to  the  wire-to-wira  and  fie Id- to- wire  transfer  model  routines  in  TART. 

Array.  This  file,  built  during  initial  processing,  contains  basic 
system  data,  control  flags,  data  change  codes,  and  other  data  for  use  by 
TART. 

1.3.3  Scratch  Files 

These  files  are  used  completely  within  IDIPR  or  TAP.T  for  temporary 
data  storage.  They  are  generally  not  saved  after  a run,  but  some  share 
the  same  physical  file  as  a permanent  or  work  file  which  is  saved,  '..’he 
PIF  may  be  saved  for  restart.  These  files  are  as  fol‘'ows: 

CARDIN.  This  file  is  used  by  IDIPR  to  store  the  card  images  of  the 
input  cards  during  input  decode.  It  is  later  overwri.tten  and  used  as  the 
Wire  Map  File. 

Processed  Input  File  (PIF).  This  file  is  built  by  IDIPR  during  input 
decode.  For  new  jobs  (no  old  ISF  exists),  the  format  of  the  P7F  is  the 
same  as  the  ISF  except  there  are  no  emitter  and  receptor  spectra.  For 
modify  jobs,  the  .system  data  is  not  written  on  the  PIF,  but  the  equipment  and 
wire  bundle  data  is  written  in  the  same  format  a.'J  on  the  ISF.  The  PIF  may 
be  saved  for  restart  as  discussed  in  Sections  3.1  and  3.3. 

Adjusted  Emitter  Spectrum  File  (AESF) . This  file  is  used  by  TART  during 
specification  generation  and  contains  the  adjusted  spectra  for  t’ne  emitter 
ports.  The  logical  unit  switches  back  and  forth  befween  AESF  and  UESF  files 
each  time  the  emitter  spectra  are  re-adjusted  as  discussed  above  for  the 
UESF. 


Adjusted  Receptor  Spectrum  File  (ARSF).  This  file  is  the  same  as  the 
AESF  except  that  it  contains  the  adjusted  receptor  spectra. 

SGR  Scratch  File  (SCRF).  This  is  used  during  specification  generation 
to  store  adjusted  emitter  spectra  and  transfer  functions  used  in  the  deter- 
mination of  unresolved  interference.  The  logical  unit  used  is  the  cne  which 
was  not  used  to  store  the  final  adjusted  emitter  spectra. 

Scratch  Transfer  File  (SCHTR).  This  file  is  used  by  TART  during 
specification  generation  and  contains  the  transfer  ratio  from  each  coupled 
emitter  into  the  receptor  at  each  frequency. 


Section  2 


INPUT  DATA  REQUIREMENTS 


2.1  DATA  ORGANIZATION 

The  input  data  directs  the  program  and  defines  the  system  be  ana- 
lyzed. All  directives  and  data  discussed  below  are  inputted  o IDIPR.  TART 
has  only  one  mandatory  input  card  and  one  optional  card  on  which  basic  para- 
*meters  specified  to  IDIPR  may  be  overridden. 

The  program  directives  specify  the  analysis  task  and  the  form  of  input 
and  output  for  the  run.  They  also  supply  a title  and  remarks  which  are  in- 
cluded in  the  printed  output  to  identify  the  run. 

The  rest  of  the  data  defines  the  system  to  be  analyzed  and  is  organized 
into  three  basic  categories:  1.)  system  data,  2.)  subsystem  data,  and 

3.)  wire  bundle  data.  Each  of  these  categories  is  organized  into  a hierarchy. 

The  system  data  defines  the  system  type  (aircraft,  spacecraft,  ground) 
overall  physical  dimensions,  coordinate  system  parameters,  and  basic  analysis 
parameters  applying  to  the  entire  system.  It  also  includes  common  V/iel 
parameter  tables.  These  tables  contain  basic  parameters  for  aperr.ires,  an- 
tennas, filters,  and  wire  cnaracteristics  which  have  multiple  ’-se  throughout 
the  system.  They  are  referenced  at  the  port  level  so  that  the  basic  para- 
meters are  specified  only  once.  For  example,  assume  a particular  antenna 
type  is  used  for  20  ports  in  the  system.  The  antenna  physical  dimensions, 
main  beam  shape,  gain,  etc.  are  specified  in  the  system  data  along  with  an 
identifying  name.  In  the  port  data,  this  name  is  referenced,  and  only  the 
antenna  coordinates  and  main  beam  orientation  are  specified  for  each  of 
the  20  ports  using  the  antenna. 

The  subsystem  data  is  organized  into  the  heiarchy  dii'.uss'' d in  Volume  I. 
The  heirarchy  is  summarized  here  for  reference: 

Subsystem.  A subsystem  consists  of  well  defined  parts  of  a system 
usually  performing  a related  task.  A radar  package  and  a central  com- 
puter complex  are  examples  of  subsystems.  This  level  is  defined  for 
convenience  in  organizing  the  data  and  is  not  a functional  level  within 
the  program.  Hence,  equipments  need  not  be  specified  with  reference  to 
z subsystem. 

EquifJient.  An  equipment  Is  a physical  box  mounted  in  the  system,  such 
as  j transmitter  unit. 

Fort.  A port  is  a point  of  entry  or  exit  of  electromagnetic  energy  from 
an  equipment.  A port  may  be  connected  to  an  antenna  or  to  a wice. 

Leakage  into  and  out  of  the  equipment  case  is  also  a port.  A pori.  may 
be  designated  as  a source  (emitter),  a receptor,  or  both.  The  analyses 
are  performed  on  a port-to-port  basis.  All  ports  within  the  sam;.-  equip- 
ment are  assumed  compatible  with  each  other. 
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Source,  h source  is  a port  which  emits  electromagnetic  energy.  The 
terms  source  and  emitter  are  used  interchangeably  throughout  the 
program. 

Receptor.  A receptor  is  a port  which  is  susceptible  to  electromagnetic 
energy. 

Wire  bundle  data  is  also  organized  into  a heirarchy,  w)iich  allows  complex 
wire  routings  to  be  analyzed.  The  componentc  are  as  follows: 

Bundle.  A bundle  is  a group  of  wires  which,  for  some  portion  of  their 
Tihgths,  run  parallel  to  each  other. 

Bundle  point.  A point  in  the  system  at  which  a bundle  branches  or 
changes  direction.  Between  points  wires  are  assumed  to  run  in  straight 
lines,  and  no  branching  occurs. 

Segment.  A segmtint  is  a section  of  a bundle  running  between  points. 
Segments  are  designated  by  giving  the  bundle  points.  Within  a segment 
the  wires  are  assumed  to  run  parallel.  A segment  may  also  run  by  a 
dielectric  aperture  and  be  exposed  to  energy  from  extecnal  antennas  and 
environmental  electromagnetic  fields. 

Wire.  A wire  connects  two  or  more  ports.  Its  routing  is  specified  by 
designating  the  bundle  points  through  which  it  passes  for  which  segments 
have  been  defined.  Care  must  be  taken  that  a wire  rotting  not  close 
on  itself  or  an  error  will  result.  The  wire  physical  parameters  are 
given  by  referencing  the  Wire  Characteristics  Table,  which  is  specified 
at  the  system  level. 

2.2  MAXIMUM  SYSTEM  SIZE 

The  capacity  of  lEMCAP  with  regard  to  system  size  is  given  in  Table  3. 


TABLE  3 


MAXIMUM  SYSTEM  SI 

ZE 

EQUIPMENTS 

40 

PORTS  PER  EQUIPMENT 

15 

TOTAL  PORTS  (AO  X 15) 

500 

APERTURES 

10 

ANTENNA  ITPES 

50 

FILTER  TYPES 

20 

WIRE  BU.NDLE.S 

10 

SEGMENTS  PER  BUNDLE 

10 

WIRE  PER  BUNDLE 

50 

20 
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2.3  INVUT  DMA  CAFD  FO!<MATS 
2.3.1  Basic  Fomat 

The  user  input  fomat  provides  an  easy-to-use  and  flexible  means  of 
specifying  the  diverse  types  of  data  required  by  lEMCAP.  Examples  of  lEMCAP 
inpuc  cards  are  listed  in  Figure  2.  The  format  is  easy  to  learn,  and  param- 
eters are  in  uni ts  in  which  the  engineering  data  is  commonly  available  on 
aerospace  systems.  These  are  converted  by  the  program  to  the  units  required 
by  the  models . 

Except  for  TITLE  and  REMARK  cards,  inputs  are  free  field.  That  is, 
parameters  can  be  punched  into  any  columns  of  the  cards.  Blanks  are  ignored 
so  the  entries  may  be  indented  and  the  parameters  grouped  as  desired  for 
clarity.  A card  may  be  continued  on  the  next  provided  the  last  nonblank 
character  on  the  card  to  be  continued  is  a comma. 

The  inputs  are  in  the  fom  of  statements,  the  general  fom  of  which  is 

KEYWORD  (MODISF)  = ID,  , • • • 

where 


KEYWORD 


MODISF 


ID 


- denotes  the  type  of  data  on  the  card.  It  must  be 
one  of  the  specific  keywords  given  in  Table  4.  It 
may  be  abbreviated  using  the  first  two  letters,  if 
desired. 

- optional  code  used  only  for  modify  runs.  It  indicates 
the  type  of  change  to  the  data  from  the  old  ISF  (add, 
delete,  or  modify).  See  Section  2.4.5. 

- alphanumeric  identification  used  to  denote  a speci- 
fic equipment,  port,  wire,  etc.  It  may  be  any  combina- 
tion of  up  to  five  letters  and  digits,  the  first 
character  being  a letter.  ID  is  not  given  for  some 
keyword  types. 


Pf,  P2. 


P - parameters  associated  with  the  keyword  type  as  speci- 
fied in  the  following  sections.  The  number  of  para- 
meters (n)  is  fixed  for  most  keyword  types.  For 
others  a minimum  is  required  (Table  4) . The  parame.ters 
are  given  in  the  order  specified  for  the  keyword  type. 
Tne  parameters  are  numbers,  alphanumeric  codes,  or 
id's  as  specified. 


For  some  keyr^ord  types,  some  of  the  parameters  may  be  followed  by  a 
variable  number  of  sub parameters  in  parenthesis.  The  group  of  subparameters 
is  counted  as  one  parameter.  For  example, 

, P, 1 


KEYITORD  (MODISF)  = ID,P^,P2,P3, (sp^,sp2,sp^, . . .) ,P^ 
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kEt^/k^K*  FItF  IO=rrOT4M  '‘OoRFCTFO  ra<:eline  system. 

EXEtsISo,MEW 

OU^MO 

STSTEM=ATP,0,0,09-Of'.  -100. 

MNGRT=55,) 2, 225,456 

HGTT«»=230, 16,435,4^0 

EOSLGEsl65.,56.5,lS.e,2*;.,12.,FL»T 

EFO=  lE3,100E3tlF6,lCOF6,lF9,4F9 

OE330,3C,40,41),30,3Q 

TEs-20,-20,5,5,-20,-20 

APE»=NSFHH  ,0,0, Of ,35, 50, mom 

APER=TOPCP,0,'»».2,332.5,30,10,MOM 

ANT=CONTa,niPOtF,VE,(.20) 

ANT=CMAnF,l0rtP,HT,(.25) 

AMT=TPSP,OTPOlt,VE, (.0*) 

AMT=POOHR,HeRM,H2,(.ia,’.5,30,30,-5,q0,“20) 
ANT=Pt)OMN,niPaE,VE,<  .0") 

AMT=ALTM,H0Rm,H7, <.05,7.5,25,60,-4,110,-30) 
FILTE«aFLT«»l,SG'»'lJN,l,  ( 30C.E6, 1.E3, -1,-60) 

FILT EP=5tTff2,TPCOU«,l, <300. E6, -1,-60, 200 ,.l) 
FlLTEOaFLTf^s.guTTER,*:,  <l.a/5E5,  .1E6, -1,-80) 
FIITER=FLTOi.,lOMPAS, 4,  <1.555, -1,-60) 
FIL^E*>sFLTP5,HTPAS,4,  <.o6F6  , -1,-60) 
FUTER=FLTR6,0PAS«,6,  <.5ces,4.05F6,-1,-»0) 
FIL7FR=FLTP7,BRJCT,lC,<4.0lE6,e.E6,-l,-«0) 

MRT5L  = S«’r22,UN,l,30,l,6,2.6 
M“TBL=SPC52,<H,1,30,1,6,2.6,42,8,6.6,463 
MR TBt=SPCCC, PS, 1,30,1  ,6,2.8,42,6,6.6,463,7,6.7 
SUaSYSsCNI 

E0PTsUHFCO,M461,A0JUST,AKrTP,MOME,21.5,23,160 
rOMHFNTsUHF  COM4 


FRFQ=30,18.Eq,l,35 
PORTsraSF, 0, 0 

S0U9CE=PASE,  30,MIt.SFr,SP<100.,2’'.5,  10  0.E3,27.5,25.E6,52.6,100.ES, 
25,  l.E5,-24.6) 

RC20T=CA5E,lC.,MIt5PC,«IL5Fr 

PORT=POMLO,ANT,<POMTfl,0,0,0,0,56,MOH) ,50,0,0,0,0  ,FLTR2 

SOUPPE=RF,  30.,225Ef ,359.566,100. ,50. E 3, AM (V0irF,5 .e 3,1) , (-50,-100) 
oCFOTrOp,  30. ,2?5E6, 309.556,-100  , 0.  E 3,  AM  (Y  OITF  ,5 . E3 , 0)  , 1.  E6 
Pf)«>T  = COMUP,aNT,<CnMTA,0,0,0,135,625,MOH)  ,5  0,  0,  C,  0,  0 ,FLTRl 

S0UOCE-°F,  3C.,225E5,  359.5F6,100.,  = 0.E3,  AM  ( vO  irp  . E 3, 1)  , (-3  0 ,-10  0 ) 
prrPTrRF,  30.,225E6,395.^E6,-100,50.E3,AM<v3ICF,5.E3,0) ,1.E5 
»OPTraOFIN,ANT,  (PMAIOF  , 0 , 3 , C ,0 , 125  , NOW)  , c 0 , 0 , 0 , 0 , 0 ,0 

RC55t=pf,  30.,225E6,35o.5F6,-1C0,53.E3,AM<VDICE,5.£3,D) ,1.E6 
PORTS PMRS®, MIRE, (PNOLl , »1M1 , Al ,GNO ,N0NE , EX ) , .5 , 0 , 0 , 0 , 0 ,0 

SnUPPE=POMEP,  3 0,  11 =,4 0 0, 2,  1,5461  A 
PC£PT-POMEP,30,115,4C0,2,l,N46lA 
PQPTsATOPT  ,HTRE,  (PN012, 52H2  , A2  ,r,NO  , N' NE , NO'^E  X)  ,50,0,0,0,0  ,C 
SOU5PE=5TGNAl , 3C.,?G.E3,4.E6,RE''Toi.<  20.E3,  l.E-6)  , i 0 , VLTS , 4 . E6 
PO“TsPtCON,MTOE,  (pnOL2,5?wi,  A2,6NO,GMO,E)r)  ,60,0,0,0,0,0 

'mjRrFsPIGNAL ,30,20. E 3,5. E6,°ECT PI < 1 .£ 3 , . 2E- 3) , 1 0 , VLT5 , 4 ,E6 
PCF»Ts<;iGNAL,3  0,?0.F-v2,5.E6,Rt‘rTPi  < 1 . F3,  . 2E -3)  , 10,  VLTS,  4.  F6 
rOMMFNTsTACAN 


EORTsTACAN,  “61610,AOJU5T,CNT5y,MOT,  -3,  15,  I'^G 
F?FQ=30,18.E5,1,3‘: 

FO'fBL=8  0C.E6,56  2.f6,ir25E6,1130.E6,l?13.E6,12eC.F6,136  0F‘. 

PORTsCASF,C,U 

SOU5CE=r6SE,  30, MTL5PC,  MU«^ Fr 

PCE°f=CASE,  30,MTL*’Pr,“ILFCC 

PO»T=TaCPF,ANT,<rf.HTa,C  ,0,0,  *0,3''4,  NOW),  50,0,3  ,(,,0  ,FLTR3 

cnu°rE=RF,  30,  1025. E6,  11 3CF6, 150  0,57  2E3,  ° AOA  r < '•Ef'TC'L  , 30  , 5E-6 » ,(-60,-90) 


FIGURE  2 

DATA  INPUT  EXAMPLE 
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TABLE  4 KEYWORDS 


KEYWORD 

MAXIMUM 
NO.  OF 
ENTRIES 

Na* 

PAPiu^ETERS 

CARD  FORMAT 
IN  SECTION 

DESCRIPTION 

ANT 

50/RUN 

4 

2. 3. 4. 2 

Antenna  common  model 

APER 

lO/RLiN 

7 

2. 3. 4.1 

Aperture  coumon  model 

BPTS 

1 /BUNDLE 

> 8 

2. 3. 6. 2 

Bundle  end  points 

BSEG 

1/BUNDLE 

> 5 

2. 3. 6. 3 

Bundle  segment 

BUNDLE 

10/RUN 

1 

2. 3. 6.1 

Bundle  header 

COMMENT 

- 

2. 3. 2. 3 

General  comment 

EFQ 

1/RUN 

> 2 

2. 3. 3. 4 

Environmental  field  frequencies 

EODATA 

1/RUN 

0 

2.3.8 

End  of  data 

EQPT 

40/RUN 

8 

2. 3. 5. 2 

Equipment  header 

EXEC 

1/RUN 

> 1 

2. 3. 2.1 

Execution  control 

FILTER 

20/RUN 

4 

2. 3. 4. 3 

Filter  common  model 

FQTBL 

1/EQPT  . 

> 1 

2. 3. 5. 3 

User  frequencies  in  cable 

FREQ 

1/EQPT 

3 

2. 3. 5. 3 

Frequency  table  parameters 

FUSLGE 

1/RUN 

6 

2. 3. 3. 2 

Fuselage 

lEFL 

1/RUN 

> 2 

2. 3. 3. 4 

Internal  environmental  field 

LIST 

1/RUN 

2 

2. 3. 2. 4 

List  control 

OEFL 

1/RUN 

^ 2 

2. 3. 3.4 

Outside  environmental  field 

OUTPUT 

1/RUN 

> 1 

2. 3. 2. 4 

Output  control 

PORI 

15 /EQPT 

> 1 

2. 3. 5. 4 

Port  data 

REMARK 

5 /RUN 

1 

2. 3. 2. 2 

General  remarks 

RCEPT 

1/PORT 

> 4 

2. 3. 5. 5 

Receptor  spectrum  parameters 

SOURCE 

1/PORT 

> 4 

2. 3. 5. 5 

Source  (emitter)  spectrum 
parameters 

SUBSYS 

i 1 

1 

2. 3. 5.1 

Subsystem  header 

SYSTEM 

1/RUN 

6 

2. 3. 3.1 

System  and  basic  run  parameters 

TITLE 

2 /RUN 

1 

2. 3. 2. 2 

Run  title 

WAIVER 

50/RUN 

> 9 

2.3.7 

Waiver  analysis  data 

WGTIP 

1/RUN 

4 

2. 3. 3. 3 

Wing  tip  coordinates 

WIRE 

50/BUNDLE 

> 4 

2. 3. 6. 4 

Wire  data  for  bundle 

WNGRT 

1/RUN 

4 

2. 3. 3. 3 

Wing  root  coordinates 

WRTBL 

20 /RUN 

i 7 

2. 3. 4. 4 

Wire  characteristics  table 

* NOTE: 


">"  indicates  a minimum  number, 
parameters  must  be  given. 


Otherwise  the  exact  number  of 
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in  whjLch  the  subparameter  group  counts  as  one  parameter  (P4)  so  that  the 
total  number  of  parameters  is  5.  An  error  results  if  an  incorrect  number  of 
parameters  is  given.  Zero  or  a valid  code  must  be  given  for  unused  parameters 
as  placeholders.  (See  Rule  6,  Section  2.4.1) 

As  an  example  use  of  the  input  format,  consider  the  keyword  type  FUSLGE 
as  defined  in  Section  2.3.3.  Assume  the  values  to  be  specified  are  as  follows: 


Conical  nose  limit 

= 165.0 

Fuselage  radius 

= 56.5 

Core  radius 

= 18.8 

Centroid  water  line 

= 25.0 

Bottom  water  line 

= 12.0 

Type  of  cylinder  bottom 

= FLAT 

The  resulting  lEMCAP  input  card  would  contain 

FUSLGE  = 165,  56.5,  18.8,  25,  12,  FLAT 

(If  not  given,  the  decimal  point  is  assumed  to  the  right  of  the  number.) 
Complete  rules  £01  the  input  are  given  in  Section  2.4. 


Certain  keywords,  such  as  FUSLGE,  are  used  only  once  in  a run;  and 
others,  such  as  ANT,  may  occur  several  times.  For  discussion  purposes, 
the  first  is  called  a single  entry  keyword,  and  the  second  is  called  a 
multiple  entry  keyword.  Every  multiple  entry  keyword  has  an  ID  associated 
with  it,  either  explicitly  or  implicitly.  An  ID  is  explicitly  given  when  it 
appears  after  the  equals  sign  on  the  card  itself.  All  ID's  are  explicitly 
given  except  for  certain  hierarchical  data  where  the  ID  is  implicitly  given 
by  the  proceeding  card  or  cards.  Certain  keyword  cards,  such  as  the  equip- 
ment cards,  have  both  an  explicit  ID  (the  equipment  ID)  aiid  an  implicit  ID 
(the  subsystem  ID).  Some  keywords  have  more  than  one  implicit  ID.  For 
example,  a PORT  card  has  two  Implicit  ID's  (the  equipment  ID  and  the  sub- 
system ID)  as  well  as  an  explicit  ID  (the  port  ID).  Both  types  of  ID  play 
an  important  part  in  the  modification  process.  In  general,  data  given  in 
order  of  the  heirarchy  have  as  implicit  ID's  these  of  the  preceding  higher 
level  id’s. 


The  card  formats  associated  with  all  keyword  types  are  described  in 
the  following  sections.  The  general  form,  for  each  is  given  along  with  the 
parameters  and  subparameters  to  be  supplied.  The  following  convention  is 
used  below  in  describing  them; 

CAPITOL  LETTERvS  - user-supplied  alphanumeric  ID 

UNDERLINED  CAPITOL  LETTERS  - one  of  the  specific  alphanumeric  codes 
given 

small  letters  - numeric  value 

2.3.2  Control  and  Identification  Cards 

The  EXEC,  TITLE,  and  REMARK  cards  must  precede  all  other  input  cards. 
Of  these,  the  EXEC  card  is  mandatory  for  all  runs. 
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2. 3. 2.1  Execution  Control  Card  (EXEC)  - This  card  controls  the  tasks  to  be 
performed  and  the  type  of  data  input.  It  must  precede  all  other  input  data 
cards  except  the  TITLE  and  REMARK  card.  See  Section  3.1.1  for  guidance  in 
specifying  this  card.  If  the  optional  parameters  are  omitted,  the  aefault 
code  is  assumed.  The  card  format  is  as  follows: 

EXEC  = T^K,  JOBSTATUS.  CTASK,  CERR 

TASK  Analysis  task  (required) 

ISP  - Input  and  Spectrum  Processing  only.  Input  data  is  decoded 

and  checked  for  errors,  and  initial  spectra  are  computed  and 
printed.  No  working  files  are  written. 

SGR  - Specification  Generation  Routine  in  TART  to  be  used. 

GEAR-  Comparative  EMI  Analysis  Routine  in  TART  to  be  used. 

JOBSTATUS  - Job  status  and  input  description.  (Optional  if  CTASK  is 
not  given.  If  omil ted  NEW  is  assumed.) 

NEW  - new  job.  Data  is  from  cards  only  (default) 

OLD  - old  job.  Data  is  from  old  ISE  or  PIF. 

MOD  - modification  job.  Data  iron  old  ISF  or  PIF  is  to 
be  modified  by  card  input. 

CTASK  - depends  on  T^SK  and  JOBSTATUS 

~ If  TASK  is  ISP  and  JOBSTATUS  is  NEW,  CTASK  is  not  given. 

- task  is  ISP  and  JOBSTATUS  is  OLD  or  MOD,  CTASK  specifies  the 

type  of  input  file: 

ISF  - input  file  is  an  Intrasystem  Signature  File 

SU  - input  is  special  user  (from  a Processed  Input  File) . 

- If  TASK  is  SGR,  CTASK  is  not  given. 

- If  TASK  is  GEAR,  CTASK  specifies  the  subtask: 

TO  - trade-off  analysis 

WAIVER  - waiver  analysis 

SURVEY  - baseline  system  EMC  survey 

CEPJl  - If  given,  cancel'-  the  normal  error  hault  after  input  decode  even 
thougn  che  data  contains  errors.  IDIPR  will  continue  into 
initial  processing  in  spite  of  the  errors.  This  is  permitted 
only  if  TASK  is  ISP. 

CE  - Cancel  error  hault. 

2. 3.2.2  Title  and  Remark  Cards  - These  two  optional  cards  supply  identifica- 
tion and  additional  information  on  the  printed  output  and  the  permanent  files. 
To  give  the  user  control  over  their  printout,  they  are  the  onJy  fixed  field 
cards  in  the  IDIPR  input.  For  both  types,  the  keyword  must  start  in  column  1 
and  the  title  or  remark  must  start  in  column  8.  Up  to  two  TITLE  and  five 
REMARK  cards  are  permitted. 
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COLUMN 


1 8 

TITLE  = title  data 

REMARK  = remark 

2. 3. 2. 3 Comment  Card  - 
COMMENT  m comment 

The  comment  card  is  an  optional  card  that  allows  the  user  to  insert  com- 
ments into  the  data.  It  will  be  printed  in  the  list  of  input  data  only  and 
will  not  be  saved  for  the  report.  Comments  desired  to  appear  on  the  report 
and  ISF  file  should  be  inserted  through  the  REMARKS  card.  Any  number  of  com- 
ment cards  may  be  inserted  anywhere  in  the  data. 

2. 3. 2. 4 Output  Control  Cards  - The  following  optional  cards  give  output 
options.  If  not  given,  the  default  code  is  assumed. 

List  CaiJ  - 

LIST  = NISF.  OISF 

NISF 


NONEW  - Do  not  print  report  of  new  IS?. 

NEW  - Print  a report  of  the  new  ISF  (default) . 

OISF 

OLD  - Print  a report  of  the  old  ISF  before  modification. 

The  LIST  card  is  optional.  If  no  LIST  card  is  present,  the  new  ISF 
report  will  be  listed  and  the  old  ISF  report  will  not  be.  The  input  data 
cards  are  always  listed. 

Output  Card  - 


OUTPUT  = ISFILE,  SPOUT,  ISDBUG 


ISFILE 

NOISF  - Do  not  create  a new  ISF  (default) 
ISF  - Create  a new  ISF 
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SPOUT 

SP  - Supplemer.tci  printout  from  TART  transfer  mode‘'s  is  desired. 

NO  - None  desired. 

NOTE;  ThiS  specification  is  overridden  in  TART.  (See  Section  2.4.9.) 

Use  as  placeholder  when  using  the  ISDBUG  option. 

ISDBUG 

IS  - IDIPI<  special  debug.  This  will  cause  flags,  data  and  messages 
to  be  printed.  Its  purpose  is  strictly  debug;  the  data  is 
unformatted  and  is  generally  meaningful  only  by  following 
a source  listing  of  IDIPR. 

OUTPUT  Is  an  optional  card.  Unless  included,  a new  ISF  will  be  treated 
for  the  run.  For  SGR  and  GEAR  runs,  a new  ISF  will  be  generated  regardless 
of  the  specification  on  the  OUTPUT  card  as  the  ISF  supplies  the  system  data 
to  TART. 

2.3.3  System  Data 

This  data  defines  the  physical  system  and  specifies  basic  analysis  param- 
eters applying  to  the  entire  system.  For  ground  stations,  a coordinate  sys- 
tem is  used  with  the  origin  at  a specified  reference  point.  All  antenna 
locations,  box  locations,  wire  routing  points,  etc.,  are  given  in  X,  Y,  Z co- 
ordinates relative  to  this  point.  Aircraft  and  spacecraft  coordinates  are  in 
the  butt  line  (bl),  water  l?,r.e  (wl ) , and  f»jsel..ge  station  (fs)  system  common- 
ly used  for  aerospace  vehicles.  As  Illustrated  in  Figure  3,  butt  line  is  the 
horizontal  distance  to  the  right  (positive)  or  left  (negative)  from  the 
vehicle  centerline,  water  line  is  the  vertical  distance  from  the  vehicle 
bottom,  and  fuselage  scation  is  the  lengthwise  distance  from  the  nose  (posi- 
tive toward  the  tail).  The  origin  of  this  coordinate  system  may  vary  from 
vehicle  to  vehicle.  In  all  cases,  coordinates  are  given  of  the  center  of  the 
box,  antenna,  aperture,  etc.  being  located. 

2. 3. 3,1  System  and  Basic  Analysis  Parameter  Card  - 

SYSTEM  = TYPE,  long.,  lat.,  alt.,  asm,  empl 

1.  TYPE  = AIR  - Aircraft  model  (conical  nosed  cylinder  with  wings). 

Ground,  (sigma,  epor)  — Ground  station.  Antennas  are  over  a 
finitely  conducting  ground  plane  as  defined  by  the  subparam- 
eters : 

sigma  - conouctivity  relative  to  copper 
epsr  - permittivity  relative  to  free  space 

SPACE  - Spacecraft  modal  (same  as  aircraft  but  without  wings). 
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2. 

longitude  ' 

Reference  point  coordinates 

degrees 

3. 

latitude  j 

for  ground  stations.  All 
other  systems  must  specify 

degrees 

4. 

altitude  j 

C's  as  a placeholder. 

feet 

5. 

asm  - adjustment 

safety  margin  for  SGR.  Spectra  are 

dB 

adjusted  so  that  EMI  margins  are  less  than  or 
equal  to  asm. 


6.  empl  - EMI  margin  print  limit.  Cases  in  which  the  dB 

maximum  EMI  margin  exceeds  empl  are  printed 
in  the  TART  output. 

NOTE;  asm  and  empl  can  be  overridden  in  TART.  See  Section  2.3.9. 

2. 3. 3. 2 luselage  Model  Parameter  Card  - This  card  is  supplied  only  if 
TYPE  = AIR  or  SPACE  on  the  SYSTEM  card.  It  defines  the  fuselage  parameters 
used  for  antenna  propagation  calculations  for  which  a flat  or  round  bottomed 
cylindrical  model  is  used  to  approximate  the  vehicle  shape.  A visualization 
of  the  flat  bottomed  model  fitted  to  an  F-4  aircraft  is  shown  in  Figure  3. 

The  model  is  divided  into  fixed  and  variable  radius  regions  with  the  dividing 
point  at  fsjj,  as  shown.  If  one  or  both  antennas  are  in  the  fixed  cylinder 
region,  cylindrical  spirals  are  used  to  compute  antenna  separation  and  fuse- 
lage shading.  If  both  antennas  are  in  the  variable  radius  region,  separation 
is  calculated  by  a conical  spiral  fitted  between  the  locations  of  the  two 
antennas.  The  cone  will  vary  depending  on  the  radii  of  the  two  antennas. 

The  card  format  follows: 

FUSLGE  = fs^,  p^,  p^,  wl^^  wlgQ^,  ^ 

1.  fs  - FS  of  variable  radius  region  limit,  as  discussed  inches 

above. 

2.  p^  - Fuselage  radius  (radius  of  fixed  cylinder).  A inches 

10  percent  variation  from  pf  is  included  in  the 
mathematical  model  to  allow  for  contours  in  the 
vehicle  shape.  That  is,  if  the  radius  from  the 
centroid  to  a given  antenna  is  within  10  percent 
of  Pf,  it  is  considered  on  the  fuselage.  For 
aircraft,  the  default  value  using  the  wing  root  is 
computed  if  this  parameter  specified  as  zero.  It 
must  not  be  zero  for  spacecraft. 

3.  p(,  - Core  Radius.  To  prevent  inaccuracies  resulting  inches 

from  very  small  radii  in  computing  fuselage 
shading,  a cylindrical  core  is  defined.  Antennas 
within  this  core  are  assumed  at  the  centroid  with 
no  fuselage  shading  comp'ited  to  them.  If  speci- 
fied as  zero,  a default  value  of  1/3  of  the  fuse- 
lage radius  is  used. 
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FIGURES 

BASIC  FUSELAGE  PARAMETERS 
(FLAT  BOTTOMED  CYLINDER) 


GP74  0267 


4. 

wl 

c 

- Water  line  of  the  cylinder  centroid. 

inches 

5. 

wl 

BOT 

- Water  line  of  bottom  when  flat-bottomed  cylinder 

inches 

is  used 

6. 

MEL 

- Cylindrical  model 

ROUND  - round  bottomed  cylinder 
FLAT  - flat  bottomed  cylinder 


2. 3. 3. 3 Wingroot  and  Wingtip  - Supplied  only  if  TYPE  = AIR.  See  Figure  4. 


WNGRT  ■--  bl. 

wl. 

fs 

WGTIP  = bl. 

wl. 

fs^. 

fs 

1. 

bl 

butt  line  of  root/tip 

inches 

2. 

wl 

water  line  of  root/tip 

inches 

3. 

fSf 

fuselage  station  of  forward  edge  of  root/tip 

inches 

4. 

fs 

a 

fuselage  station  of  aft  edge  of  root/tip 

inches 

2. 3. 3. 4 

Environmental  Electromagnetic  Fields  - These  are  optional 

inputs 

defining  levels  of  the  ambient  fields  both  outside  and  inside  the  system. 

Wire  segments  exposed  by  apertures  in  the  system  structure  and  antennas  are 
presumed  exposed  to  the  external  fields.  Equipment  cases  and  wire  segments 
which  do  not  run  by  apertures  are  exposed  to  the  internal  fields.  The  fields 
are  specified  by  giving  the  levels  at  up  to  90  sample  frequencies.  The  pro- 
gram log-linear ly  interpolates  between  these  levels.  The  EFQ  statement  estab- 
lishes the  frequencies,  while  the  OEFL  amd  lEFL  gii^e  the  levels  at  these  fre- 
quencies. Either  OEFL,  lEFL,  or  both  may  be  presejit;  but  if  either  is  present, 
EFQ  must  be.  The  same  number  of  levels  must  be  .-pecified  as  frequencies  in 
EFQ.  If  the  external  field  only  is  specified,  the  internal  field  defaults  to 
^0  dB  less  than  the  external  field.  If  the  internal  field  only  is  specified, 
the  external  field  defaults  to  40  dB  greater  than  the  internal  field.  If 
neither  is  s'pecified,  external  and  internal  fields  are  presumed  zero. 


EFQ 


f 

n 


lEFL  = e^3_. 


®i2’ 


Gi3, 


in 


OEFL  = e 


01’ 


*^02’ 


'03’ 


e 

on 


EFQ  - frequencies  Hz 

lEFL  - internal  field  levels  dB  V/m 

OEFL  - outside  field  levels  dB  V/m 

n - number  of  sample  points 

(1  < n < 90) 
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2.3.4  Common  Model  Parameters 


This  data  specifies  parameters  for  apertures,  antennas,  filters,  and 
wire  characteristics  used  throughout  the  system.  Basic  parameters  are  given 
for  each  type  of  aperture,  antenna,  filter,  and  wire  used  in  the  system,  as 
well  as  a unique  ID.  These  ID's  are  referenced  in  the  subsystem  and  wire 
bundle  data  as  many  times  as  desired.  These  are  multiple  entry  keywords  as 
discussed  in  Section  2.3.1. 

2. 3.4.1  Apertures  - These  are  dielectric  apertures  which  expose  wire  bundle 
segments  to  external  electromagnetic  energy  from  antennas  and  environmental 
fields.  For  segments  which  are  exposed  over  their  entire  length,  the  aper- 
ture length  should  be  greater  than  or  equal  to  the  segment  leng', h.  Field-to- 
wire  coupling  will  be  computed  onJ.y  for  aperture-exposed  wires. 

APEil  = APID,  wi,  bl,  fs,  width,  length,  WGLOC 


1. 

APID 

aperture  identification 

ALPHA  ID 

2. 

bl 

butt  line  for  aircraft  or  spacecraft 

inches 

X for  ground 

inches 

3. 

V 1. 

water  line  for  aircraft  or  spacecraft 

inches 

y for  ground 

inches 

4, 

fs 

fuselage  station  for  aircraft  or  spacecraft 

inches 

= 

2 for  ground 

inches 

5. 

width 

= 

width  of  aperture 

inches 

6 . 

length 

* 

length  of  aperture 

inches 

7. 

WGLOC 

= 

wing  location 

.ALPHA  code 

NOW 

= 

not  on  wing  or  system  is  not  aircraft 

BCT 

= 

on  or  suspended  from  wing  bottom 

TOP 

S'. 

top  of  wing 

FWDEDG 

= 

forward  edge  of  wing 

AFTEDG 

= 

aft  edge  of  wing 

TIP 

tip  of  wing 

2. 3.4.2  Antenna  Data  - Main  beam  and  side  lobe  limit  angles  are  defined  in 
the  spherical  angles  commonly  used  for  antennas,  as  illustrated  in  Figure  5. 
Elevation  angle  6 is  the  vertical  depression  down  from  the  y-axis,  and  azimuth 
angle  ip  is  determined  clockwise  from  the  negative  z-axis.  The  location  and 
main  beam  orientation  is  specified  in  the  port  data  referencing  AID.  The 
subparameters  required  depend  on  the  MODE!,  code. 

ANT  = AID,  MODEL.  POLAR,  (sp^,  sp^,  ..) 
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FSGURE5 

LOOK-ANGLE  0 AND  <i>  IN  SPHERICAL  COORDINAfE  SYSTEM 
FROM  AN  ANTENNA  AT  ORIGIN  TO  P (X,  Y,  Z) 


-A 


VMAw'>><l -!>.1  J 


namyiJ^uwL'uu^  rsimvimmsF. 


1.  AID  identification 

2.  f'.ODl-L  code  DESCRIPTION 


ALPHA  ID 


SUBPARAMETERS 


(sp|^  > > . . » ) 


DIPOLE 

dipole 

£ 

WHIP 

whip 

£ 

SLOT 

slot 

£ 

LOOP 

loop 

d 

PARDSH 

parabolic  dish 

d. 

^mB’ 

^B’ 

^nsL* 

^sl’ 

Si 

LGPER 

log  periodic 

d. 

‘■'wB’ 

®B’ 

“’b* 

^msL  ’ 

^sr 

Si 

HORN 

horn 

d. 

^mB’ 

•^B‘ 

G T 
msL 

^sV 

Si 

PSDAR 

phased  -i.ray 

d. 

"llB* 

‘*’b’ 

G T . 

msL 

‘*’sl‘ 

Si 

SPIRAL 

spiral 

d. 

^mB’ 

'^B‘ 

'*'b* 

^msL’ 

Vr 

Si 

Definition  of  subparameters 


£ 

= antenna  length 

inches 

d 

= large- t antenna  dimension 

inches 

Sb 

= maximum  gain 

dB 

s 

•-=  3-dB  vertical  half-beamwidth 

degrees 

<() 

^li 

= 3-dB  azimuthal  half-beamwidth 

degrees 

G , 
msl 

= major  side-lobe  gain 

dB 

Si* 

= side  lobe  angle 

from  <))g  to 
180  degrees 

Si* 

==  back  lobe  gain 

dB 

*NOTE ; Set 

equal  to  zero  if  not  used. 

3.  POLAR  = 

polarization 

ALPHA  code 

HZ  - horizontal 
VE  - vertical 
Cl  - circular 


? 

t 

\ 

i 


\ 
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2. 3. 4. 3 Filter  Data  - These  are  filters  connected  between  a port  and  its 
source  or  load.  It  is  referenced  in  the  port  data. 


FILTER  = FID,  TYPE,  (no.  stages/),  (sp^ , sp2  ...) 

{ order  } 


1.  FID  - filter  identification 


ALPHA  ID 


TYPE  - type 

of  filter 

TYPE 

DESCRIPTION 

SUBPAl^AMETERS 

SGTUN 

single  tuned  stage 

fo,  B,  Y,  isol 

TRCOUP 

transformer  coupled  stage 

f^,  Y,  isol,  Q,  m 

BUTTER 

Buttej.-worth  tuned 

fo,  B,  Y,  isol 

LOWPAS 

low  pass 

f , Y,  isol 
u 

HIPAS 

high  pass 

. Y » isol 

BP  ASS 

band  pass 

. fu  . Y . isol 

BRJCT 

band  reject 

f£  » % . Y , isol 

No.  Stages 
or 

- number  of  stages  if  TYPE 

= SGTUN,  TRCOUP,  BUT! 

Order 

- order  if  TYPE  = LOWPAS,  1 

HIPAS,  BPASS,  BFJCT 

Subparamete 

rs 

f 

0 

tuned  frequency 

MHz 

B 

bandwidth 

MHz 

Y 

insertion  loss 

dB 

isol 

max  isolation 

dB 

Q 

circuit  Q 

nondimension 

m 

circuit  coupling  factor 

nondimension 

f 

u 

upper  break  point 

MHz 

% 

lower  break  point 

MHz 
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2. 3. 4. 4 Wire  Characteristics  Table  - These  cards  define  a table  of  general 
wire  characteristics  which  are  referenced  for  specific  wires  in  the  wire 
bundle  data.  There  are  three  input  forms: 

for  unshielded  wires  - 


WRTBL  = WTDID,  UN,n^,d,o,t. ,e 
’ — ’ wt*  c’  c i 

for  single  shielded  wires  - 

VHTBL  = WTDID , SH,n^,d,o  ,t.,e,d,,ti,t.,C 

’ — wt*  c c i si’  si  j cs 

for  double  shielded  wires  - 

WRTBL  = WTDID,  DS,  n^^.,  d^,  o^,  t^,  e,  d^^^,  t^^^,  t^  , d^^’  *^s2 


1. 

WTDID 

Wire  Type  Designation  ID 

ALPHA  ID 

2. 

UN/^/I^ 

Shield  Code 

ALPHA  code 

SH  shielded 
UN  unshielded 
DS  double  shield 

3. 

"wt 

number  of  wire  pairs  twisted 

integer 

4. 

d 

c 

conductor  diameter 

mils 

<; 

a 

c 

conductor  conductivity 

rel/copper 

6. 

t. 

1 

insulation  thickness 

mils 

7. 

£• 

insulation  dielectric  constant 

rei/free  space 

8. 

^Sl 

shield  internal  diameter 
(inner  shield  if  DS) 

mils 

9. 

*^sl 

shield  thickness 
(inner  shield  if  DS) 

mils 

10. 

t . 
J 

shield  jacket  thickness 
(inner  shield  if  DS) 

mils 

i: . 

C 

f,c. 

shield-to-conductor 

capacitance  (to  inner  shield  if  DS) 

pF/ft 

12. 

"s2 

outer  shield  internal  diameter 

mils 

13. 

•^32 

outer  shield  thickness 
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2.3.5  Subsystem  Data 


This  data  gives  specific  parameters  down  to  the  port  source  and 
receptor  level.  The  cards  must  be  given  in  order  of  the  heirarchy:  sub- 

system, equipme.nt,  port,  source /receptor. 

2. 3. 5.1  Subsystem  card  - 

SUBSYS  = SSID 

SSID  Subsystem  identification  ALPHA  ID 

2. 3. 5. 2 Equipment  - 

EQPT  = EID,  SPEC,  FIXADJ,  COMP,  CLASS,  bl,  wl,  fs 


1.  EID 

2.  SPEC 


M461A 

M6181D 


identification 

EMC  spec  to  be  used  as  base 
MIL-STD-461A 
MIL-I-6181D 


ALPHA  ID 
ALPHA  code 


3.  FIXADJ 


FIX 

ADJUST 


fixed  or  adjustable  EMC  limit 
fixed  EMC  limit 
adjustable  EMC  limit 


ALPHA  code 


NOTE;  If  ADJUST  is  used,  the  nonrequired  spectra  are 
adjustable  by  SGR  to  the  limit  defined  on  the 
source  or  RCPT  card.  If  FIX  is  used,  c'.  e 
spectra  are  not  to  be  adjusted.  Such  would  be 
the  case  for  existing  equipment  for  which  the 
EMI  specification  limits  are  already  defined. 

COMP  compartment  ID  ALPHA  ID 

NOTE:  This  defines  an  RF  tight  compartment  in  which 

the  box  is  located.  Case  to  case  coupling 
will  be  computed  only  for  boxes  with  the  same 
compartment  ID. 


CLASS  security  classification 

NOTCLS  not  classified,  unclassified 

CONF  confidential 

SECRET  secret 

TOPSEC  top  secret 


ALPHA  code 
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6.  bl 


= but.':  line  (aircraft,  spacecraft)  or  inches 
X coordinate  (ground  station)  of  center  of 
box  location 


7.  wl 


8.  fs 


= water  line  (aircraft,  spacecraft)  or  inches 
y coordinate  (ground  station)  of  center  of 
box  location 

= fuselage  station  (aircraft,  space-  inches 
craft  or 

z coordinate  (ground  station)  of  center  of 
box  location 


2. 3. 5. 3 Spectrum  Sample  Frequency  Table  Data  - These  cards  define  the  table 
of  sample  frequencies  applicable  for  all  port  spectra  --itiiia  given  equip- 
ment. That  is,  the  port  spectra  will  be  stored  as  maximum  emission  and 
minimum  susceptibility  levels  occurring  in  the  interval  half  way  between 
each  sample  frequency  and  its  upper  and  lower  neighboring  frequencies.  (See 
Volume  I of  this  manual  for  a complete  discussion  cf  this.)  There  are  two 
cards  used  to  define  the  frequency  table.  Either  or  both  may  be  given. 

The  FREQ  card  gives  basic  parameters: 

^h*  "f  * "fmax 
o 

fj,  lowest  frequency  to  be  considered  Hz 

(default  = 30  Hz) 

f highest  frequency  to  be  considered  Hz 

" (default  = 18  GHz) 

n number  of  frequencies  per  octave 

o (default  = 3) 

n^  maximum  number  of  frequencies  in 

spectra  (up  to  90  and  greater  than 
number  in  FQTBL  if  given  - 
default  = 90) 

Use  of  this  card  alone  causes  a table  of  up  to  nfj^gx  geometrically  spaced  fre- 
quencies to  be  generated  from  fj^  to  fj^  with  n^  frequencies  per  octave.  A 
nonfatal  error  will  result  if  more  than  rfmax  °frequencies  are  required  to 
cover  the  specified  frequency  range,  and  the  program  will  use  the  first 
frequencies  generated.  If  the  FREQ  card  is  omitted,  the  default  values 
are  assumed. 

Parameters  fj_  and  f^  define  the  general  frequency  range.  The  specific 
frequency  range  is  defined  by  the  program  for  each  port  depending  on  the  ^ 
code  on  the  SOURCE  or  RCEPT  card. 


' '3 


The  FQTBL  card  allows  specific  frequencies  to  be  included  in  the  table: 

FQTBL  - f^,  f^.  ...  f 


n 


fl*  f^. 


user  specified  frequencies 

(1  < n < n,  ) 

— — fmax 


Use  of  this  card  causes  a table  of  nfm^x  ~ n geometrically  spaced  frequencies 
to  be  generated  from  fjj  to  f^  (nf^  is  ignored).  The  n user  frequencies  are 
then  inserted  in  the  table  at  the  appropriate  places. 

2. 3.5.4  Port  Data  - These  cards  give  the  connection,  filter,  termination 
Impedance,  and  initial  nonrequired  spectrum  displacement  data.  The  first 
pert  in  each  equipment  must  be  the  equipment  case  (i.e.  leakage  through  the 
case) . The  form  for  the  case  is : 

PORT  = CASE,  sdfs,  sdfr  (a  case  must  be  both  a source  and  a receptor) 

All  other  ports  follow,  and  are  analyzed  in  the  order  given.  The  format  for 
these  PORT  cards  is: 

PORT  = PID,  CONN . CODE . (sp^^,  sp^,  ...),  r^,  c^,  H sdfs,  sdfr,  FID 


1.  PID 

PID 

CASE 


CONN.  CODE 

ANT 

WIRE 


port  identification 

user  supplied  port  ID 

the  equipment  case  is  specified 
as  a port  with  CASE  as  the  ID; 
user  will  supply  spectrum 

connection  code 

antenna 

wire 


ALPHA  ID 


ALPHA  code 


3,  If  CONN . CODE  = WIRE,  the  subparameters  are: 
(BID,  WID,  PTID,  RETURN.  SH.  TERM,  APEXP) 


1 1 

BID 

bundle  ID  (See  2.3. 6.1) 

1 ' 

WID 

wire  ID  (See  2. 3.6.4) 

1 

PTID 

point  ID  (See  2. 3. 6. 2) 

1 

NOTE: 

All  id's  must  match  ID's  in 

h 

A 

1 

RETURN 

return  path  of  signal 

1 

UNBAL 

unbalanced  (wire  return 

BAL 

balanced  (wire  return 

9 

» 

if 

SHD 

own  shield 

1' 

GND 

ground 

1 

1 

1 

1 

1 

39 

ALPHA  ID 
ALPHA  ID 
ALPHA  ID 


ALPHA  code 


NOTE;  No  abbreviation  of  first  two  characters  is 
permitted  on  the  REFWIRE  alpha  codes. 


SH.  TERM 


shield  termination 


ALPHA  code 


blank 


ground  } shield 
open  open  \ 

open  ground  I double  shield 
ground  open  ( (inner  shield 
ground  ground  ^ 


first) 


AFEXP 

NOTEX 

EX 


aperture  exposed  wire 

not  exposed 
exposed 


WGLOC 


z - cooi'dinate  for  Ground 
wing  location 

not  on  wing  (use  also  if  system  is 
spacecraft  or  g’^ound) 

on  O’-  suspended  from  wing  bottom 


ALPHA  code 


If  CONN . CODE  = ANTENNA,  the  subparameters  are; 
(AID,  6^,  4)^,  c^,  c^,  c^,  WGLOC) 

AID  antenna  ID  (Must  match  one  table  ID. 

See  2.3.A.2) 

0 main  beam  peak  coordinates, 

vertical  "look"  angle 

4i  main  beam  peak  coordinates, 

° azimuthal  "look"  angle 

Cj^  j butt  line  for  aircraft  or 

j spacecraft  of  antenna  location 

i X coordinate  for  Ground 

/ water  line  for  aircraft  or 

j spacecraft  of  antenna  location 

' y - coordinate  for  Grou.id 

( fuselage  station  for  aircraft  or 
\ spacecraft  of  antenna  location 


degrees 


degrees 


inches 


inches 


inches 


ALPHA  code 


? 

( 

\ 

TOP 

top  of  wing 

J 

I 

FWDEDG 

forward  edge  of  wing 

AFTEDG 

aft  edge  of  wing 

TIP 

tip  of  wing 

4. 

termination  resistance* 

Ohms 

: 5. 

tf.imination  capacil  ^nce* 

Farads 

i 6. 

termination  inductance* 

henries 

1 *NOTE;  See  Figure 

1 parameter 

6 for  impedance  configuration.  At  least  one 
(r£,  C£,  or  ig)  must  be  nonzero. 

! 7- 

1 

! 

‘ =dfs 

initial  spectrum  displacement 
factor  for  source  (0  if  not  source 
•port).  Added  to  spectrum  level. 

dB 

8. 

sdf  r 

initial  spectrum  displacement 
factor  for  receptor  (0  if  not  recep- 
tor port).  Subtracted  from  spectrum 
level . 

dB 

9. 

FIB 

filter  identification  (Must  match 
an  ID  of  a filter  given  in  the 
filter  table.  See  Section  2. 3. 4. 3) 

ALPHA  ID 

2. 3. 5. 5 Source  and  Receptor  Data  - These  cards,  which  follow  the  PORT  card, 
define  the  type,  adjustment  limit,  and  spectrum  parameters.  A port  is 
designated  as  a source,  a receptor,  or  both  depending  whether  the  SOURCE, 
RCEPT,  or  both  cards  are  present.  (Ac  '•.east  cne  of  them  must  be  present.) 
If  both  are  present,  they  can  be  in  either  order-  The  general  format  of 
these  cards  is 


SOURCE  - SR,  Pi,  Po,  ... 

' JL  ^ 

RCEPT  =■■  pj^,  p^,  ... 

SR  source/receptor  type  code  ALPHA  code 


RF 

POWER 

SIGNAL 

CNTROL 

EED 

CASE 


^1’  ^^2’ 


radio  frequency 
AC  & DC  power  leads 
signal 
control 

electro-explosive  device 
equipment  case 


parameters  and  subparameters  on  ^ 
as  described  below 


r 

i 


41 


The  codes  must  be  the 
port. 


same  on  the  SOURCE  and  RCEPT  cards  for  the  same 


The  specific  format  for  these  cards  varies  with  the  SR  code.  Each  of 
these  formats  is  discussed  below.  — 

2 . 3. 5 . 5 . 1 Radio  Frequency  ~ 

SOURCE  = ]^,  adjlim,  f^^,  f^^,  p,  bwc,  MODSIG,  (sp^,  sp^,  ...), 

(h^ ) h^ . . . . ) 

RCEPT  - adjlim,  f^,  s,  bwc,  MODSIG.  (sp^,  sp^,  ...),  f. 


1.  ^ 

2 . ad j lim 


^h 

5.  p 

6 . s 

7 . bwc 

8.  MODSIG 


Radio  frequency  ^ code 

Adjustment  limit  displacement  from 
the  initial  spectrum  level. 

(SGR  can  adjust  the  spectrum  this 
number  of  d3  from  its  initial  ampli- 
tude. Must  be  positive.) 

lowest  carrier  frequency  * 

highest  carrier  frequency  * 

maximum  output  power  (source) 

minimum  sensitivity  (receptor) 

bandwidth  of  channel  (6  dB  v;idth) 

modulation/signal  code 
(see  below) 


if 

ALPHA  code 
dB 


Hz 

Hz 

watts 

dBm 

Hz 

ALPHA  code 


9.  (spj^jsp^t . . .)  subparameters  depending  on  MODSIG 
' (see  below) 

10.  (h^,  b^,  ...)  harmonic  displacement  level 

relative  to  fundamental  for  the 
2nd,  3rd,  ...  up  to  10th.  Specify 
as  many  as  necessary  up  to  highest 
significant. 


dB 


* Note:  f •=  f,  if  non-tunable. 

i n 
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11.  f. 


intermediate  Trequeucy;  negative 
if  below  tuned  frequency,  positive 
if  above  tuned  frequency 


The  required  frequency  range  of  an  RF  port  is  set  from  f^^  to  fh  plus  or 
minus  half  of  bwc  except  where  the  modulation  spectrum  is  user-specified.  In 
this  case  the  required  range  includes  the  user  frequencies. 


If  MODSIG  is  CW,  there  are  no  subparameters  and  the  first  parenthesis 
are  omitted.  For  sources,  follow  CW  by  harmonics: 

SOURCE  = RF,  adjlim,  f^,  f^,  p,  bwc,  CW,  (h2»  h^,  ...) 

RCEPT  = RF.  adjlim,  fjj^,  f^^,  s,  bwc,  CW,  f^^ 

If  the  harmonics  are  not  specified,  3 zero  must  signify  the  omission: 

SOURCE  = RF,  adjlim,  f £ , p,  bwc,  MODSIG,  (sp^^,  SP2) , (0) 

The  MODSIG  codes  and  required  subparameters  for  each  are  as  follows: 


MODSIG 

Description 

Subparameters 

CW 

continuous  wave 

none  (see  above) 

PDM 

pulse  duration  modulation 

NR2PCM 

NRZ  pulse  code  modulation 

’^b 

BPPCM 

biphase  pulse  code 
modulation 

r,  , em 

D 

PPM 

pulse  position  modulation 

^b> 

TELEG 

conventional  telegraph 

wpm,  ft one 

FSK 

frequency -shift  keying 

r^^,  diff 

PAMFM 

pulse  amplitude  modulation 

df 

RADAR 

radar  (pulsed  RF) 

PTYPE,  other  subparameter 
as  follows: 

RECTPL,  r,  , t 
TPZD,  rjj,  t,  t , t^ 

COSQD,  r,  , t 
GAUSS,  rj,  t 

CHIRP,  rb>  t,  tr,  tf,  per 

AM 

amplitude  modulation 

SIG , b , em 
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DSJiSC 

double  side  bann  sup- 
pressed carrier 

SIG,  b 

LSSB 

single  side  band,  lower 

SIG,  b 

USSB 

single,  side  band,  upper 

SIG.  b 

FM 

frequency  modulation 

SIG.  b,  df 

LOLKG 

local  oscillator  leakage 
from  receivers 

^°nb’  l°bb 

SPEC! 

user  supplied  modulation 
spectrum 

^ ^2  ^ 

(2  < n 10) 

®2’  •“*  ^n' 

Where  the  subparameters  are  defined  as  follows: 

Subparamete 

r Description 

Units 

"b 

bit  rate  or  pulse  repetition 

bits/sec 

t 

pulse  width 

sec 

wpm 

words  per  minute 

ft  one 

tone  frequency  (zero  if 

no  tone) 

Hz 

diff 

difference  between  upper  and 
lower  oscillator  frequencies 

Hz 

df 

maximum  frequency  deviation  from 
carrier 

Hz 

PTYPE 

pulse  type 

ALPHA  CODE 

RECTPL 

rectangular 

TPZD 

trape' oid 

COSQD 

cosine  squared 

GAUSS 

Gauss 

CHIRP 

chirp 

t 

pulse  width 

sec 

r 

r 

rise  time 

sec 

fall  time 

see 
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Subparameter 

Description 

Units 

per 

pulse  compression  ratio  (neg.  if 
frequency  deviation  is  negative) 

none 

SIG 

signal  type  code 

ALPHA  code 

VOICE 

voice 

CVOICE 

clipped  voice 

NONVCE 

telegraphy  digital 

em 

modulation  index  if  AM 

b 

if  non  voice,  bandwidth  (6  dB) 

Hz 

^°rb 

initial  narrowband  local 
oscillator  leakage 

dBm 

^°bb 

initial  broadband  local 
oscillator  leakage 

dBm/MHz 

^1*^2  * * * 

•*'n 

User  modulation  frequencies  (relative 
to  carrier  freq) 

Hz 

g^,g^,...g  User  modulation  spectrum  levels  dBm/MHz 

~ where  2 < n < 10  (Receptor  spectra 

are  input  in  dBm) 

User-supplied  modulation  spectrum  frequencies  are  relative  to  the 
carrier.  That  is,  negative  frequencies  are  below  the  carrier,  and  positive 
are  above.  The  user  spectrum  is  quantized  to  the  equipment  frequency  table 
using  the  maximum  in  the  interval  for  emitters  and  minimum  for  receptors  as 
with  any  other  spectrum.  This  allows  changing  the  table  without  having  to 
change  the  port  data. 

2. 3. 5. 5. 2 Power  Lines 

- 

SOURCE  = 

POWER,  ad.ilim,  v,  f,  nh,  nphase,  RS,  (sp^. 

...) 

RCEPT  = 

POWER,  ad.ilim,  v.  f,  nh,  nphase,  RS,  (sp^. 

...) 

1.  POWER 

SR  code  for  power  line 

ALPHA  code 

2.  adjlim 

adjustment  limit  displacement  from 
the  initial  spectrum  level 

dB 

3.  V 

voltage  (RMS)  of  line 

volts 

4.  f 

frequency  (0  if  DC) 

Hz 

A6 


5.  nh 


highest:  hamonic 


6 . nphase 

7 . RS  code 


MA63A 


number  of  phases 

Ripple  or  noise  spectrum  code 
(This  overrides  the  SPEC  parameter 
on  the  EQPT  card.) 

MIL-STD-461A 


M6181D  MIL-I-6181D 


M704A  MIL-STD-704A 


SPECT 

8 , Param- 
eters 


where 


user  supplied  ripple  spectrum 

Supply  only  if  ^ = SPECT,  omit 
for  all  others. 

(fl»  g^.  ^2*  “**  ^n’  ®n^  where 

2 < n < 10 


fj^,  f2»  ...  user-supplied  spectrum  frequencies  Hz 

gj^>  82*  •••  user-supplied  spectrum  amplitudes  dBW/Hz 

The  required  frequency  range  for  power  lines  includes  only  the  power 
frequency. 


I 


2. 3. 5. 5. 3 Signal  and  Control  Lines  - 


SOURCE 

= S£,  adjlim, 

, fj  , MODSIG. 

(spj^. 

SP2> 

.. .) , a,  UNIT, 

bw 

RCEPT 

= SC,  adjlim. 

f^,  fj  , MODSIG, 

(spj^. 

SP2> 

. . .) , a,  UNIT, 

bw 

IF  MODSJG  = VOICE  or  CVOICE,  omit  the  subparameter  group,  for  example 
SOURCE  = adjlim,  f^,  fj^,  CV,  a,  UNIT,  bw 


1.  S£  code 

SIGNAL  signal  line 

CNTROL  control  line 


ALPHA  code 


2,  adjlim 


3. 


4.  f. 


spectrwn  adjustment  limit  displace-  dB 

meet  from  initial  spectrum  level 

lowest  required  frequency  Hz 

highest  required  frequency  Hz 
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MODSIG 

modulatlon/slgnai  code 

ALPHA  code 

MODSIG 

Description 

Subparameters 

PDM 

pulse  duration 

NRZPCM 

nonreturn  to  zero  pulse 
code  modulation 

’^b 

BPPCM 

biphase  pulse  code 

r^.  em 

PPM 

pulse  position 
modulation 

TELEG 

Morse  telegrphy 

wpm,  ftone 

PAM 

pulse  amplitude  modulation 

"b’  ^ 

ESPIKE 

exponential  decay  spike 

RECT ?L 

rectangular 

TPZD 

trapezoidal  pulse  t. ain 

"b*  ^ 

TRIANG 

triangular 

rb»  t 

SAWTH 

sawtooth 

"b’  ^ 

DMPSIN 

damped  sinusoid 

VOICE 

voice 

- 

CVOICE 

clipped  voice 

- 

SPEC! 

user  supplied  spectrum 
(2  £ n < 10) 

f-i  >Si  » • • • > 
^n’  ^n 

Jhere 

t 

pulse  duration  (lO-90/o  of 
max.  amplitude  for  ESPIKE) 

sec 

"b 

pulse  repetition  rate 

Hz 

rise  time 

sec 

wpm 

words  per  minute 

ft  one 

tone  frequency  (0  if  no  tone) 

Hz 

em 

modulation  index 

none 

'r 

osci] latory  frequency  of 
damped  sinusoid 

Hz 

decay  frequency  of  damped 
sinusoid 

Hz 

'i 

user  supplied  spectrum  frequencies 

Hz 

Si 

user  supplied  spectrum  levels 
(see  UNIT) 

6. 

a 

amplitude  in  units  given 
by  UNIT  (0  if  MODSIG  = SPECT'' 

volts 
or  amps 

7. 

UNIT 

unit  code  for  a and  g^ 

ALPHA  code 

VLTS 

AMPS 

Volts  (dPiiV/MHz  if  MODSIG  = SPECT) 
Amps  (dBiiA/MHz  if  MODSIG  = SPECT) 

8. 

bw 

bandwidth  of  information 

Hz 

i.5. 

4 ElectrD- 

explosive  device  - 

RCEPT 

~ adjlim,  ^^i*  ^i*  ^i’ 

1. 

EED 

Electro-explosive  device 

ALPHA  code 

2. 

adjlim 

adjustment  limit 

3. 

"nf 

maximum  power  for  no  fire 

watts 

4. 

^nf 

maximum  current  for  no  fire 

amps 

5. 

function 

f.  = frequency  (maximum  of  10  frequencies) 
r.  = rsal  part  of  complex  impedance  at  f. 
x^  = imaginary  part  of  complex  impedance  at  f^ 

The,;e  is  no  required  frequency  range  for  EED’s.  The  entire  spectrum 
is  adjustable  by  SGR.  Also,  a SOURCE  card  cannot  be  specified  for  an  EED. 

2 . 3 . 5 . 5 . 5 Equipment  Case  Leakage 

SOURCE  = CASE,  adjlim,  NBSPEC,  BBSPEC 

RCEPT  = CASE,  adjlim,  NBSPEC,  BBSPEC 


1.  CASE 


code  word  demoting  equipment  case 


ALPHA  code 


2 . ad j lim 


•sassf^f^s 


spectrun  adjustment  limit  displace- 
ment from  initial  spectrum  level 


NBSPEC 


narrowband  specification 
spectrum 


MILSPEC 


SPEC  given  in  EQPT  card 


SPECl , (^2^*  8]^ » ^2’  ®2’  ***  ^n*  ^n^ 

user  supplied  spectra 
f^  - frequency 

- level 

2 < n _<  10 


4. 


BBSPEC 
MILSPEC 
SPECT,  (f^. 


broadband  specification  spectrum 
same  as  above 


same  as  above 


f^  - frequency 
g^  - level 
2 < n < 10 


dB 


ALPJIA  code 


Hz 

dBpV/meter 
at  1 meter 
•■‘rom  box 

ALPHA  code 


Hz 

dBpV/meter/MHz 
at  1 meter 
from  box 


There  is  no  required  frequency  range  for  equipment  cases.  That  is, 
the  entire  spectrum  is  adjustable  by  SGR. 

2.3.6  Wire  Bundle  Data 

These  cards  follow  the  subsystem  data.  Like  the  subsystem  data,  the 
cards  must  be  in  order  of  Che  bundle,  point,  segment,  and  wire  hierarchy. 

2. 3. 6.1  Bundle  Card  - 


BUNDLE  = ID 

ID  - bundle  ID 

2 . 3 . 6 . 2 Bundle  Points  and  Coordinates  - 

BPTS  — PTj^,  ^2^ » ^2.’  ^1’  ^'^2*  ^2’  ^2’  ^2* 


ALPHA  ID 


PT 


n, 


z 

n 
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c-  . V f-n.‘'$'ef^'», 


- ID  of  Point  i 


- X coordinate  of  point  in  ground , 
butt  line  in  aircraft  or  spacecraft 


inches 


- y coordinate  of  point  in  ground,  inches 

waterline  in  aircraft  or  spacecraft 

- z coordinate  of  point  in  ground,  inches 

fuselage  station  in  aircraft  or 

spacecraft 

n 11 

Only  one  card  with  BPTS  on  it  is  permitted  per  bundle.  Continuation 
cards  (terminate  continued  card  with  comma)  must  be  used  if  data  will  not 
fit  on  one  card. 


2. 3. 6. 3 Bundle  Segment  - 


BSJIG  = PTID,  , PTID,  , h , compt.,,  APID,  ... 

X z.  X X X 

- point  ID  ALPHA  ID 

, - point  ID  ALPHA  ID 


- length  of  segment 

- average  height  above  ground 


inches 


inches 


compt. - compartment  ID  through  which  segment  /ALPHA  ID 
runs  (see  EQPT  card) 

APID  - aperture  ID  if  aperture  exposed.  ALPHA  ID 

If  not  exposed,  0.  Must  match  ID 
on  one  APER  card  (Section  2, 3.4.1) 

Only  one  card  with  BESEG  on  it  is  permitted  per  bundle.  Use  continua- 
tion cards,  as  with  the  BPTS  card,  if  data  for  all  segments  will  not  fit  on 
one  card.  Only  one  compartment  may  be  specified  per  segment.  If  a segment 
runs  through  more  than  one  compartment,  break  into  smaller  segments. 


2. 3. 6.4  Wire  - 


WIRE  = WID,  WTDID,  PTID^^,  PTID2 , PTID^,  ... 
wite  ID  (Referencec  on  PDRT  card) 


ALPHA  ID 


WTDID 


PTIDi 


type  ID  in  Wire  Characteristics  table.  ALPHA  ID 
Must  match  an  ID  given  on  one  WRTBL 
card  at  system  level (Section  2. 3. 4. 4) 


Point  ID 


ALPHA  ID 
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2.3.7  Waiver  Analysis  Spectrum  Shift  Data 


These  are  specified  If,  on  the  EXEC  card,  TASK  = GEAR  and  CTASK  = 
WAIVER.  These  cards  specify  portions  of  the  emission,  susceptibllil.y , or 
both  spectra  which  are  to  be  shifted  by  the  amount  specified.  The  resulting 
interference  is  compared  to  that  on  the  baseline  run.  The  shifts  are 
temporary  and  do  not  affect  the  permanent  file  data. 


Any  number  of  cards  are  allowed  referencing  the  same  port.  This 
allows  multiple  shifts  of  a given  spectrum.  Overlapping  ranges  ara  allowed 
and  are  cumulative.  (See  Section  3.1.5) 

If  either  the  source  or  receptor  spectrum  displacement  is  not  given, 
the  omission  must  be  shovm  by  zero  placeholders.  The  cards  may  be  placed 
in  any  order,  and  up  to  50  cards  may  be  used  in  one  run. 


The  format  is : 


WA  = SID,  EIU,  PID,  fSj^,  fs^,  ds,  fr^,  fr^,  dr 

where 


SID  = subsystem  ID 
EID  = equipment  ID 
PID  = port  ID 

fS]_  = low  frequency  of  source  shift  range  Hz 
fs2  = high  frequency  of  source  shift  range  Hz 
ds  = displacement  for  source  spectra  dB 
fri  = low  frequency  of  receptor  shift  range  Hz 
fi2  = high  frequency  of  receptor  shift  range  Hz 
dr  “ displacement  for  receptor  spectra  dB 


2.3.8  End  of  Data 


EODATA 

This  card  indicates  the  end  of  all  IDIPR  input  data. 

2.3.9  TART  Input  Cards 


As  previously  discussed,  the  input  data  for  TART  consists  primarily 
of  the  worK  files  generated  by  IDIPR.  In  addition  to  these  work  files,  TART 
requires  the  user  input  card  described  below. 

2. 3. 9.1  TART  Control  Card  - Only  TASK  is  required.  The  rest  is  optional 


TART  = TASK,  M, 


*<imsas:tiOWtif^tS*VKtAVni'S^!*33(m!rSKyjC»>t>g^?!X«m'.^-*<rfi^-^^  • 


1 . TASK 


Task  code  (required)  must  agree  with 

TASK  and  CTASK  on  IDIPR  EXEC  card  as  follows: 


IDIPR  TASK 


IDIPR  CTASK 


SGR 

SGR 

- 

TO 

GEAR 

TO 

WAIVER 

CEAR 

WAIVER 

SURVEY 

CEAR 

SURVEY 

2.  ^ Code  for  additional  input  card  (optional) 

AI  Additional  input  card  follows  TART  card 

NOAI  No  additional  input  (default) 

3.  ^ Code  for  supplemental  printout  from  transfer  models 

SP  Supplemental  printout  desired 

NOSP  No  supplemental  printout  desired  (default) 

DB  Debug  output.  Gives  additional  outputs  for 

debugging. 

2. 3. 9. 2 Additional  Input  Card  - This  card  is  supplied  if  ^ code  = AI  on 
TART  card.  If  used,  it  overrides  the  asm  and  empl  parameters  on  the  SYSTEM 
card.  It  is  a fixed  field  card,  and  both  parameters  must  be  right-justified 
in  their  fields. 


Columns 

1-10 

11-20 


Parameter 


Description 

EMI  margin  printout  limit 
SGR  adjustment  safety  margin 


2.4  INPUT  DATA  RULES 


The  following  rules  apply  to  the  IDIPR  input  data. 

2.4.1  General  Rules 

1.  All  cards  (except  EODATA)  must  have  a keywora,  an  optional  I3F 
modify  code,  and  an  equals  sign,  followed  by  the  parameters 
associated  with  the  keyword.  There  are  no  column  specifications. 
Paiameters  can  be  continued  onto  following  cards  by  specifying 
the  last  non-blank  character  as  a comma.  Blanks  are  ignored  and 
may  be  inserted  between  parameters  for  clarity,  if  desired. 
Parameters  cannot  have  imbedded  blanks. 

2.  Only  those  keywords  specified  in  2.3  are  valid. 

3.  All  parameters  denoted  as  ALPHA  CODES  have  a list  of  valid  options 
to  be  selected  by  the  user.  Only  these  options  will  be  recognized. 

4.  /JLl  keywords  and  alpha  code  words  may  be  abbreviated  by  the  first 
two  letters  or  given  in  full  (except  for  the  REFWIRE  codes  on  the 
PORT  card). 

5.  Parameters  and  subparameter  groups  must  be  separated  by  commas. 

6.  The  exact  number  of  parameters  associated  with  a keyword  must  be 
given  except  for  control  cards  (EXEC,  LIST,  OUTPUT)  and  in  those 
instances  where  alternate  ways  are  given.  If  a parameter  is  not 
used  or  is  inapplicable,  a placeholder,  such  as  0,  must  be  given  to 
show  the  omission.  This  holds  even  when  the  parameter  is  the  last 
one.  The  number  of  parameters  given  on  each  card  is  checked,  and 
if  the  correct  number  is  not  given  for  the  keyword,  it  is  flagged 
as  an  err'V.  On  control  cards,  the  position  of  a parameter  must  be 
preserved  with  placeholders;  but  if  def-tult  options  for  parameters 
at  the  end  are  to  be  used,  they  may  be  omitted.  For  example,  on  an 
EXEC  card,  EXEC  = ISP,  NEW  is  sufficient.  (The  third  parameter 
defaults  to  TSF.)  If,  however,  CE  (cancel  error  stop)  is  desired, 
the  third  parameter  must  be  explicitly  given  to  keep  the  position 
of  CE;  i.e.,  EXEC  = ISP,  NEW,  ISF,  CE. 


7.  Subparamefers  enclosed  in  parentheses.  There  is  either  a 
variable  oc  fixed  number  of  these  depending  upon  the  particular 
nr;?,  j.t  the  number  is  fixed,  the  exact  number  must  be  given. 

For  example,  on  the  SOURCE  = CdTRL  card,  MODSIG  determines  the 
subparameter  specifications.  If  MODSIG  is  PDM,  there  is  one  and 
only  one  subparameter,  rj,.  If  MODS IG  is  equal  to  SPECT,  a variable 
•lumber  of  “vhpararacters  is  given  (up  to  10  frequencies  and  10 
amplit  - s;. 


2. A. 2 Alphanumeric  IP's 


All  parameters  denoted  as  ALP^IA  ID  are  user  suppJ.ied  alphanumeric 
identifications  (ID).  The  following  conventions  apply  to  ID's: 

1.  An  ID  is  composed  of  1 to  5 alphabetic  letters  and  digits. 

(More  than  5 results  in  a syntax  error.) 

2.  The  first  character  of  the  ID  must  be  alphabetic. 

3.  No  special  characters  may  be  used  in  an  ID. 

4.  In  general,  the  ID  should  be  unique  for  that  keyword  type.  Some 
exceptions  to  this  are  permitted.  For  example,  only  pert  iD's 
within  an  equipment  need  to  be  unique,  and  each  new  equipment 
must  have  the  first  port  ID  specified  as  CASE. 

2.4.3  Numeric  Parameter  Fcianats 


All  parameters  not  specified  as  ALPHA  ID  or  ALPHA  CODE  are  supplied 
as  numer,-.c  'rriiues.  The  following  conventions  are  used  for  numeric  values: 


1.  Nu'i'ber.s  with  no  fractional  parts  may  be  given  with  or  without  the 
me. imal  point.  If  omitted,  the  decimal  is  assumed  to  the  right 
of  the  digits.  For  example,  243  Is  read  as  243.0. 


2.  Floating  point  numbers  may  be  expressed  in  exponential  form,  such 
as  .nE+s,  n.nE+s  where  n is  the  base  and  s is  the  exponent  to  the 
base  10.  The  plus  sign  may  be  omitted  if  s is  positive  (3. El,  3E12, 
31.4E-01,  . 314E+1  are  all  valid).  If  the  decimal  is  omitted,  it 
is  assumed  to  be  just  before  the  "E".  Thus,  3E12  is  3.x  10^^ 


3.  Double  precision  values  are  not  allowed. 

4.  There  is  nc  complex  value  input  except  where  specifically  expressed. 
In  such  cases,  the  real  and  imaginary  values  are  given  as  two 
parameters;  for  example,  for  a RCEPT  = EED  (electro-explosive 
device) , the  function  is  given  as  a complex  number  specified  as 

2 parameters;  e.g.,  RC  = EED,  30,  1,  1,  (30,  1,  0,  I.EIO,  1,  0). 

2.4.4  Order  of  IDIPR  Input  Cards 

The  order  of  the  innut  data  is  shown  in  Figure  7.  The  following  rules 
apply: 

1.  Thi-  EXEC  card  can  be  preceded  only  by  the  TITLE  and  REMARK 
cards. 
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The  execute  and  identification  cards  should  he  followed  by  the 
input/output  control  cards  (LIST  and  OUTPUT).  There  is  no 
specified  order  to  these  cards. 

The  data  is  divided  into  three  groups,  and  these  groups  must  be 
given  in  the  following  order: 

A.  System  data 

B.  Subsystem  data 

C.  Bundle  data 

The  data  cards  belonging  to  group  (A),  system  data  (SYSTEM, 
ANTENNA,  FILTER,  etc.),  can  be  in  any  order. 

In  group  (B),  the  data  must  be  given  in  hierarchical  order  as 
follows: 

a.  Subsystem 

b . Equipment 
r. . Frequency 

d.  Port 

e. ,f.  Source  and/or  receptor  (either  order) 

d-f  cards  repeat  for  a maximum  of  15  ports;  b-f  repeat  for  a 
maximum  of  40  equipments;  a is  inserted  where  applicable. 

For  new  jobs  (no  old  ISF) , the  first  port  of  an  equipment  must 
be  the  equiunsent  case.  Its  source  or  receptor  cards  must  be 
given  also. 

At  least  one  subsystem  card  must  be  jiven  prior  to  the  equipment 
data. 

Port  id's  must  be  unique  within  an  equipment. 

A subsystem  must  have  at  least  one  equipment. 

In  new  jobs,  an  equipment  must  have  at  least  one  port  other  than 
the  case.  A port  must  have  a SOURCE  card  or  RCEPT  card  or  both. 
It  may  not  have  multiple  SOURCE  or  RCEPT  cards. 

In  group  (C),  bundle  data,  the  BUNDLE  card  containing  the  bundle 
identification  must  be  the  first  card,  followed  by  other  bundle 
cards  in  any  order. 


57 


12.  Each  bundle  must  have  one  and  only  one  6E£G  keyword  card  and  one 
and  only  one  BPTS  keyword  card.  Continuation  cards  as  needed 
should  be  used.  A bundle  must  have  at  least  one  and  up  to  50 
wire  cards. 

13.  For  multiple  entry  keywords,  the  maximum  system  specifications 
as  given  in  Section  2.2  must  not  be  exceeded. 

14.  The  last  card  must  be  cin  EODATA  card. 

2.4.5  Modifying  the  ISF 

Any  ISF  from  a previous  run  can  be  used  as  input,  and  data  cards  can  be 
used  to  modify  any  of  the  data  on  it.  This  ISF  may  have  been  created  by 
an  IDIPR  run,  an  SGR  run,  or  by  the  MERGE  utility  program  (Appendix  B). 

T 1 use  an  ISF  with  input  modifications,  JOBSTATUS  on  the  EXEC  card 
must  be  MOD.  Three  types  of  modifications  can  be  made  to  the  existing  data 
on  the  ISF  as  indicated  by  the  MODISF  code.  These  are  add  (A),  delete  (D), 
and  modify  (M).  These  are  specified  by  A,  D,  or  M in  parentheses  following 
the  keyword  and  before  the  equal  sign  on  a data  card.  The  rules  governing 
the  modify  process  are  given  below: 

1.  All  data  from  the  old  ISF  will  be  included  unless  overridden  or 
deleted  by  an  input  card. 

2.  All  rules  given  above  for  input  data  apply  except  where  noted 
in  this  section. 

3.  All  added  subsystems  must  follow  those  to  be  modified  or  deleted. 

4.  Within  a subsystem,  all  new  equipments  to  be  added  must  follow 
those  equipments  modified  or  deleted. 

5.  The  data  to  modify  subsystems  and  equipments  must  be  given  in 
the  same  order  as  they  are  on  the  ISF  which  is  being  modified. 
Hence,  in  setting  up  a modify  run,  the  user  must  have  a listing 
of  the  equipments  on  the  ISF  as  this  gives  the  order  of 
equipments  on  the  file. 

6.  Within  an  equipment,  new  ports  and  modifications  to  existing  ports 
may  be  in  any  order. 

7.  A system  data  entry,  such  as  an  ANTENNA  or  FILTER,  is  deleted  by 
giving  the  keyword,  modify  code,  equals  sign  and  identification. 
For  example,  ANT(D)  = ABX2. 

8.  There  is  no  order  to  the  system  data  entries,  including  those 
which  modify  the  ISF  data. 
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9.  Wire  bundles  to  be  modified  must  be  in  the  same  order  as  they 
appear  on  the  ISF. 

10.  All  bundles  to  be  added  must  follow  those  which  modify  existing 
ISF  bundles. 

11.  Since  subsystem  data  and  bundle  data  belong  to  the  hierarchical 
system,  modifications  to  an  upper  level  also  apply  to  the 
associated  lower  components.  These  are  the  components  that  have 
the  upper  level  component  ID  as  an  implicit  ID.  Also,  to  modify 
a lower  level,  it  is  necessary  to  specify  all  upper  level  ID's 
that  define  it;  that  is,  all  its  implicit  ID's.  For  example,  to 
delete  port,  XY2  of  equipment  TACAN  of  subsystem  ACOl,  the 
following  would  be  specified: 


I 


SU(M)  = ACOl 
liQ(M)  = TACAN 
P0(D)  = XY2 

12.  If  a higher  level  keyword  card  has  only  a modification  code,  an 
equals  sign,  and  an  ID  on  it;  the  parameters  of  the  keyword 
itself  will  not  be  modified.  Instead,  the  ID  will  be  used  to 
give  2in  implicit  ID  to  a lower  level  keyword.  If,  however, 
parameters  follow  the  ID,  they  will  override  those  parameters 
of  the  keyword.  If  any  parameters  are  specified  on  a modify 
card,  all  parameters  must  be  re-specified. 

13.  Any  higher  level  keyword,  such  as  SUBSYSTEM,  can  be  used  to 
denote  all  equipments  associated  with  it.  For  example,  a sub- 
system with  a DELETE  (D)  modification  code  and  an  ID  would 
delete  all  equipments  associated  with  it.  If  one  equipment  of 

a subsystem  is  to  be  deleted,  the  subsystem  must  have  MODIFY  (M) 
specified  so  as  not  to  delete  the  other  equipments.  For  example, 
to  delete  only  TACAN,  specify: 

SU(M)  = ACOl 
EQ(D)  =>  TACAN 

14.  If  not  specified,  the  default  modification  status,  is  ADD. 

2.4.6  A.dditional  Rules  for  Trade-off  Runs 


I The  following  rules  apply  to  CEAR  trade-off  runs,  in  addition  to  the 

I above  rules  for  any  modification  to  an  ISF. 

! 

I 

1.  No  ports  may  be  deleted;  hence,  no  equipments  or  subsystems  may 
be  deleted. 

2.  The  frequencies  at  which  the  baseline  spectra  were  generated  may 
not  be  changed. 
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3.  If  changes  are  made  to  the  common  model  parameter  tables 
(antennas,  filters,  apertures,  and  wire  characteristics),  all 
ports  that  reference  these  tables  must  be  "dummy"  modified  in 
order  to  be  analyzed.  Also,  if  bundle  da.  ^ is  changed,  ports 
referencing  that  bundle  must  be  "dummy"  modified.  A dummy  port 
modification  is  done  by  specifying  a modify  port  card  for 
identification  but  with  the  parameters  unchanged  from  the  base- 
line: 

SU(M)  = ID 

EQ(M)  = ID 

PORT(M)  = ID,  p^,  P2»  . . . 

where  P2»  • * • same  parameters  used  in  the  baseline. 

The  source  and  receptor  cards  need  not  be  given. 

4.  Any  system  data,  other  than  the  tables  discussed  in  3 above,  can- 
not be  changed. 

2.4.7  GEAR  Waiver  Analysis  Run 

Up  to  a maximum  of  50  waiver  analysis  cards  may  be  given  in  any  one 
run.  Any  number  of  spectriun  shift  cards  referencing  the  same  port  are 
permitted.  This  allows  multiple  shifts  on  the  sane  spectrum.  Shifts  are 
cumulative  if  the  frequency  ranges  overlap.  For  example,  two  10  dB  shifts 
would  result  in  a 20  dB  shift  whf.re  the  ranges  overlap. 
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Section  3 
RUNNING  lEMC/iP 

3.1  lEMCAP  RUN  OPTIONS  AND  CONTROL  PARAMETERS 

This  section  discusses  the  use  of  the  data  cards  described  in  the 
previous  section  to  run  the  program.  Since  lEMCAP  is  a diverse  program 
with  many  task,  subtask,  and  data  options  this  section  provides  guidance 
in  selecting  the  appropriate  options  for  a given  run. 


3.1.1  Options  on  EXEC  Card 

The  EXEC  card  controls  the  basic  task  and  data  input  options  to  IDIPR. 
As  discussed  in  Section  2. 3. 2.1,  this  card  contains  four  parameters.  The 
first,  TASK,  specifies  the  basic,  task  or  task  routine.  The  options  for 
this  are  ISP,  SGR,  and  GEAR.  IS?  directs  that  input  decode  and  initial 
processing  are  to  be  performed,  but  no  working  files  are  to  be  created. 

The  other  two  options  direct  IDIPR  to  process  the  data  and  create  working 
files  for  the  designated  TART  analysis  routine.  SGR  is  used  for 
specification  generation,  and  GEAR  for  the  other  three  analysis  tasks. 


The  second  parameter,  JOB STATUS,  gives  the  job  input  status  and  has 
three  options:  NEW,  OLD,  and  MOD.  NEW  indicates  that  input  data  is  from 

cards  only.  That  is,  no  ISF  is  used  for  input.  This  is  used  for  an 
initial  run.  The  OLD  option  indicates  that  input  data  is  from  an  ISF 
created  during  a previous  IDIPR  or  TART  SGR  run.  The  data  on  this  file  is 
) to  be  used  as  is;  that  is,  not  modified  by  card  input.  If  the  data  is  to  be 

modified,  the  MOD  option  is  used. 

The  third  parameter,  CTASK,  has  a dual  role.  If  TASK  = C.EAR,  it 
specifies  the  subtask  to  be  performed.  These  are  TO  for  trade-off,  WAIVER 
for  specification  waiver,  and  SURVEY  for  baseline  EMC  survey.  If  TASK  = 

ISP  and  JOBSTATUS  = OLD  or  MOD,  CTASK  iudicates  whether  the  input  ic 
an  ISF  or  special  user  (SU)  meaning  a PIF.  The  PIF  is  identical  to  an  ISF 
except  it  has  no  spectrum  data.  The  SU  option,  therefore,  indicates  that 
the  input  file  nas  no  spectrum  data.  CTASK  is  normally  not  given  if 
I TASK  = ISP  and  JOBSTATUS  = NEW  since  this  implies  that  no  existing  ISF 

exists.  However,  if  the  CERR  option  is  used,  CTASK  must  be  specified  as 
ISF  as  a placeholder.  If  TASK  - SGR.  CTASK  is  not  given. 

CERR,  the  fourth  parameter,  is  optional  and  can  only  be  used  if 
TASK  = ISP.  If  given,  CERR  can  only  be  CE.  Normally,  IDIPR  haults  after 
reading  and  decoding  the  input  cards  if  they  contain  errors.  However,  as 
each  input  card  is  read  and  decoded,  the  data  is  written  on  the  PIF.  But, 
if  a card  contains  an  error,  for  example  the  wrong  number  of  parameters, 
the  card  is  "deleted."  That  is,  its  data  is  not  written  on  the  PIF. 
Consequently,  the  PIF  contains  only  "good"  data.  In  some  cases,  it  may  be 
desirable  to  proceed  into  the  initial  processing  .<5ection  of  IDIPR  in  spite 
of  input  errors  so  that  further  error  analysis  can  be  performed  on  the  PIF 
data  and  to  obtain  a report.  But,  because  some  input  data  will  have  been 
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dropped  due  to  the  errors,  erroneous  error  messages  end  possibly  unpredict- 
able results  may  occur  from  using  this  option. 

It  is  suggested  that  the  CERR  option  not  be  used  by  one  unfamiliar 
vitb,  lEMCAP  especially  during  initial  stages  with  new  data  w'nich  may  contain 
numerous  errors  causing  unpredictable  results  during  initial  processing. 

If  CERR  is  used,  the  three  other  parameters  on  the  card  must  be  speci- 
fi.eci  as  placeholders  even  though  they  could  have  been  omitted  and  the 
default  options  used.  For  example, 

EXEC  = ISP,  NEW,  ISF,  CE. 

If  the  CE  option  had  not  been  specified,  the  card  would  have  been 

EXEC  = ISP,  NEW 

3.1.2  Input  and  Spectrum  Processing  (ISP)  Runs 

If  the  system  to  be  analyzed  is  new  and  large,  it  may  be  desirable  to 
run  the  data  through  IDIPR  for  error  analysis  and  to  obtain  the  initial 
spectra  before  beginning  the  time-consuming  analysis  task.  The  errors 
can  be  corrected,  and  the  data  re-run  through  IDIPR  until  all  errors  have  been 
eliminated  and  the  initial  spectra  are  as  desired.  The  number  of  runs  of 
this  type  depends  on  the  size  and  complexity  of  the  data  as  well  as  the 
familiarity  of  the  user  with  the  lEMCAP  input  format.  For  this  type  of 
run,  use  of  the  ISP  execution  option  causes  all  input  decode,  initial 
processing,  and  error  analysis  to  be  performed,  but  the  eight  working 
files  are  not  created.  This  reduces  the  run  and  input/output  time  of 
IDIPR.  Once  the  input  is  error  free,  or  should  be  on  the  next  run,  TASK  must 
be  changed  to  the  analysis  task  desired  and  CTASK  supplied  if  needed 
before  TART  can  be  run. 

There  are  two  ways  to  handle  the  re-subiaission  of  the  data  if  there 
are  errors.  The  first  and  simplest  is  to  fix  the  cards  and  re-run  the  job. 
However,  for  large  systems  with  several  boxes  of  data  cards,  it  might  be 
advantageous  to  use  the  PI?  from  the  previous  run  as  input  to  a modify  run 
and  correct  the  errors  as  updates  to  the  PIF.  The  EXEC  card  for  such  a 
run  would  be 

EXEC  = ISP,  MOD,  SU 

See  Section  2.4.5,  Modifying  the  ISF,  for  rules  in  updating  the  file.  Note 
that  SU  is  used  to  indicate  that  the  input  file  is  a PIF. 

As  an  alternative  to  using  the  CERR  option,  if  a run  had  been  made 
with  a few  or  insignificant  errors  and  the  PIF  was  saved,  it  can  later  be 
used  as  input  to  initial  processing  for  additional  error  analysis,  for  initial 
spectrum  generation,  and  to  obtain  a report.  The  EXEC  card  for  this  is 

EXEC  = ISP,  OLD,  SU 
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The  advantage  of  this  over  using  the  option  is  that  the  user  can 

examine  the  errors  and  determine  their  s everity  before  proceeding  into 
initial  processing.  Note  that 


EXEC  = ISP,  NEW,  SU 

is  not  valid  since  there  is  no  input  file  for  NEW  runs, 
give  an  error. 

3.1.3  Specification  Generation  Runs 


If  used  this  will 


The  user  has  several  parameters  at  various  levels  in  the  data  which 
provide  control  over  the  specifications  generated  by  SGR.  The  two  main 
control  parameters  are  the  adjustment  sa'ety  margin  (asm)  and  EMI  margin 
printout  limit  (empl)  located  on  the  SYSTEM  card  (Section  2. 3. 3.1). 

(These  can  be  overridden  by  use  of  the  additional  input  card  in  TART.)  If 
interference  is  found  in  a non-required  portion  of  an  emitter  or  receptor 
spectrum  (i.e.,  the  EMI  margin  is  greater  than  asm),  the  emission  or 
susceptibility  level  is  adjusted  so  that  the  received  signal  is  below  the 
susceptibility  by  an  amount  equal  to  -asir.  For  example,  if,  at  a given 
frequency,  the  EMI  margin  is  10  dB  and  asm  is  -6,  the  emission  spectrum  is 
reduced  or  the  susceptibility  is  raised,  depending  on  which  was  being 
adjusted,  by  16  dB. 


After  emitter  and  receptor  spectra  have  been  adjusted,  SGR  determines 
any  unresolved  interference  cases  and  prints  a puiiunary  of  each.  It  does 
) this  by  computing  the  EMI  margins  for  each  coupled  port  pair  using  the 

adjusted  spectra.  If  the  maximum  margin  exceeds  empl  for  a given  port 
pair,  the  case  is  considered  unresolved  EMI  and  the  summary  is  printed. 

At  the  equipment  level,  the  FIXADJ  parameter  on  the  EQPT  card 
(Section  2. 3.5.2)  specifies  whether  or  not  its  port  spectra  are 
adjustable.  If  an  equipment  exists  and  EMI  specifications  for  it  have 
been  determined,  FIXADJ  is  FIX  meaning  that  all  port  spectra  are  not 
adjustable.  For  new  equipments,  this  parameter  should  be  ADJ  so  that 
SGR  will  adjust  them. 

At  the  port  level,  three  parameters  exist  for  use  in  controlling 
specification  generation.  On  the  PORT  card  (Section  2. 3. 5. 4),  sdfs  and 
sdfr  specify  the  displacement  of  the  initial  non-required  spectra  from  the 
MIL-STD-461A  or  MIL-I-6181D  levels.  The  first,  sdfs,  applies  to  source 
spectra;  and  sdfr,  to  receptor  spectra.  For  example,  if  sdfs  = 20  for 
an  RF  port,  the  non-required  broadband  and  narrowband  spectra  will  initially 
j be  set  20  dB  higher  than  the  MIL-STD-461A  CE06  level.  Parameter  sdfs  is 

j algebraically  added  to  the  emitter  spectrum,  and  sdfr  is  subtracted  from 

the  receptor  spectrum. 

On  the  SOURCE  and  RCEPT  cards,  adjlira  sets  the  amount  by  which  the 
initial  spectra  can  be  adjusted.  This  prevents  extremely  stringent 
specifications  from  being  generated.  For  example,  if  adjlim  is  30,  the 
non-required  portion  of  the  spectrum  can  be  adjusted  30  dB  from  the  initial 
value.  It  must  be  a positive  number. 
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The  EXEC  card  for  running  SGR  is 
EXEC  = SGR,  NEW 
or 

EXEC  = SGR,  OLD 

depending  on  whether  or  not  an  old  ISF  exists. 

3.1.4  Baseline  EMC  Survey  Runs 

This  analysis  surveys  the  baseline  system  for  interference.  The 
control  parameter  is  empl  on  the  SYSTEM  card.  Emitter-receptor  port  pairs 
with  maximum  EMI  margin  exceeding  empl  are  printed  in  the  output  as 
interference  cases . The  EXEC  card  for  this  analysis  is 

EXEC  = GEAR,  NEW,  SURVEY 

The  OLD  option  is  valid  if  it  is  desired  to  survey  an  old  system. 

3.1.5  Waiver  Analysis  Runs 

A waiver  analysis  must  be  an  OLD  run  with  an  ISF  used  as  baseline  input 
to  IDIPR  and  a Baseline  Transfer  File  (BTF)  as  baseline  input  to  TART.  The 
ISF  and  BTF  can  be  from  either  a previous  SGR  or  SURVEY  run.  The  requests 
for  waiver  are  specified  as  spectrum  shift  data  on  the  WA  card 
(Section  2.3.7).  This  causes  a temporary  shift  of  the  port  spectrum  by 
the  amount  and  in  the  frequency  range  specified.  For  example, 

WA  = CNI,  TACAN,  POWER,  100,  500,  30,  1:0,  800,  -20 

causes  the  source  broadband  and  narrowband  emission  from  100  to  500  Hz  to 
be  increased  30  dB  and  the  receptor  susceptibility  from  150  to  800  Hz  to 
be  reduced  by  20  dB.  More  than  one  shift  per  spectrum  can  be  specified 
by  additional  cards.  The  interference  resulting  from  the  shifted  spectra 
is  compared  to  that  in  the  baseline,  and  a summary  is  printed  if  the 
maximum  margin  exceeds  empl.  The  spectrum  shifts  are  temporary  and  do 
not  affect  the  pe-*manent  files. 

The  EXEC  card  for  a waiver  analysis  must  be 

EXEC  = GEAR,  OLD,  WAIVER. 

3.1.6  Trade-off  Analysis  Runs 

In  a trade-off  analysis,  the  interference  in  a system  with  modifications 
is  compared  to  the  baseline  system.  The  baseline  system  is  defined  by  an 
ISF  input  to  IDIPR  and  a BTF  input  to  TART.  The  modiCied  system  is  defined 
by  modification  card  input  to  IDIPR  as  discussed  in  Section  2.4.5  on 
modifying  the  ISF.  Also,  the  rules  for  trade-off  discussed  in  Section  2.4.6 


-■  Klifi  rf-  <. 


must  be  observed.  In  particular,  no  ports  may  be  deleted  as  this  will 
cause  alignment  errors  in  TART  between  the  working  files  and  the  BTF.  New 
ports  may  be  added,  however.  Also,  an  equipment  frequency  table  cannot 
be  changed  since  the  analysis  results  stored  on  the  BTF  are  at  the  baseline 
frequencies . 

A trade-off  ruu  must  always  be  a MOD  run  so  that  the  EXEC  card  must  be 

EXEC  = CEAR,  MOD,  TO. 

3.1.7  Additional  IDIPR  Options 

The  LIST  and  OUTPUT  cards  provide  optional  control  over  the  IDIPR 
output.  The  LIST  card  allows  the  user  to  override  the  program  defaults 
for  listing  reports  of  the  old  and  new  ISF's.  A report  gives  a complete 
summary  of  all  data  on  the  ISF.  Normally,  IDIPR  prints  a report  of  the 
new  ISF,  containing  the  modifications  if  any.  The  old  ISF  report  is 
normally  not  listed.  If  the  user  wishes  a report  of  both  old  and  new  ISF's 
the  following  card  is  included: 

LIST  = NEW,  OLD 

The  primary  purpose  of  the  OUTPUT  card  is  to  suppress  the  creation  of 
the  new  ISF.  If  this  card  is  emitted,  IDIPR  generates  an  ISF  with  the 
updated  data.  However,  for  some  ISP  runs  it  might  be  desirable  to  not 
generate  the  new  ISF.  For  ex<3mple,  this  might  be  used  for  a new  set  of 
data  in  the  error  analysis  stage  where  it  is  likely  that  initial  processing 
will  not  be  reached  due  to  errors.  This  would  particularly  apply  to  small 
data  sets  for  which  correcting  and  re-submitting  the  cards  is  more 
expeditious  than  switching  to  a modify  run.  Another  example  is  an  ISP  run 
made  to  obtain  a report  of  an  ISF  only.  To  suppress  creation  of  the  new 
ISF,  the  card  is 

OUTPUT  = NOISF 

The  second  and  third  parameters  on  the  OUTPUT  card  are  normally  not 
used.  The  second  parameter  is  for  supplemental  TART  outputs.  But,  since 
this  is  overridden  on  the  TART  card,  this  parameter  is  used  only  as  a 
placeholder  when  the  third  parameter  is  specified.  The  third  parameter  is 
used  to  obtain  debug  outputs  from  IDIPR.  It  causes  control  flags,  data 
arrays,  and  program  flow  trace  information  to  be  printed.  A program  listing 
xs  necessary  to  identify  these  outputs.  See  the  Computer  Program 
Documentation  for  definitions  of  the  flags  and  control  variables. 


3.1.8  Additional  TART  Options 

TART  has  a basic  input  card,  discussed  in  Section  2.3.U,  which  controls 
the  task  and  run  options.  Generally,  the  task  specified  on  this  card  must 
agree  with  the  IDIPR  execute  card.  The  only  exception  involves  the  SGR 
and  SURVEY  tasks.  Work  files  created  by  IDIPR  under  either  option  are 
identical  and  can  be  used  interchangeably  with  TART  for  either  task.  TART 
will  not  execute  if  its  task  and  the  IDIPR  task  are  incompatible. 
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The  second  input  card,  which  is  optional,  allows  the  printout  limit 
and  SGR  safety  margin  specified  in  the  IDIPR  input  to  be  overridden.  This  i 

feature  allows  TART  to  be  rerun  without  having  to  rerun  IDIPB.  For  example, 
assume  SGR  is  run  with  a -12  dB  adjustment  safety  margin  i7id  a large  amount 
of  unresolved  interference  results.  A second  SGR  run  m?y  b-:  made  with  a 
less  stringent  safety  margin  using  the  same  working  files  wJ.thout  having  to 
go  through  IDIPR.  The  supplemental  printout  is  also  specified 

Examples  of  these  cards  are  as  follows.  To  run  specification 
generation  with  a 10  dB  printout  limit,  a -20  dB  safety  margi.n,  and 
supplemental  printouts,  the  two  input  cards  to  TART  are 

TART  = SGR,  AI,  SP 

and 

10.  -20. 

To  run  a trade-off  analysis  with  no  additional  input  card  and  no  supplemental 
printout  requires  only  one  card: 

TART  = TO 

To  run  a baseline  survey  with  no  additional  input  but  with  supplemental 
printout,  the  card  is 

TART  = .SURVEY,  NOAI,  SP 
3.2  JOB  SETUP 

The  previous  sections  described  the  input  data,  format,  organization, 
and  options  for  the  various  tasks  performed  by  lEMCAP.  This  section  discusses 
the  setup  of  the  cards  and  files  running  the  program. 

As  previously  discussed,  the  IDIPR  and  TART  sections  of  lEMCAP  are  run 
as  two  separate  executions.  IDIPR  generates  a number  of  working  files 
containing  the  processed  data  which  are  read  by  TART  in  performing  the 
analysis  task.  IDIPR  can  be  run  alone,  the  working  files  saved,  and  TART 
run  at  a later  time.  This  might  be  advantageous  for  large,  new  data  sets 
in  detecting  and  corcecting  data  errors.  It  also  allows  the  user  to  look  at 
the  data  and  initial  spectra  before  running  TART.  Alternatively,  IDIPR  and 
TART  can  be  run  consecutively  as  one  job.  This  might  be  used  for  small 
data  sets  or  a small  number  of  modifications  to  an  existing  ISF. 

Control  cards  for  the  particular  computer  must  be  supplied  to  execute 
the  two  program  sections,  provide  and  save  the  appropriate  files,  and  define 
the  input,  output,  and  file  logical  units.  In  general,  these  will  consist 
of  the  following  types  of  cards: 

o Identification  and  accounting  cards 
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o Select  card  to  fetch  program  from  library 
o Data  definition  cards 
o Initiate  execution  card 
o Error  condition  directives 
o Core  request  card 
o Delimiters 

Check  the  computer  system  manuals  for  the  specific  cards. 

The  input  card  deck  will  consist  of 
o Computer  control  cards,  as  discussed  above 

o lEMCAP  prograr  deck  if  not  stored  on  permanent  library  file  in 
the  computer 

o lEMCAP  input  arranged  as  discussed  in  Section  2.4.4. 

Basic  setups  for  the  five  tasks  are  illustrated  graphically  in 
Figures  8 through  12.  The  first  of  these  (Figure  8)  is  an  ISP  rur.  The 
temporary  PIF  (CARDIN)  and,  optionally,  the  new  ISF  are  created,  and  a 
report  of  the  data  is  printed.  Figures  Q through  12  show  specification 
generation,  waiver  analysis,  crade-off,  and  survey  runs.  The  figurer  show 
the  two  steps  as  separate  jobs,  but  as  discussed  above,  they  may  be  run 
separately  or  together.  (In  Figure  12,  the  IDIPR  step  is  assumed.)  During 
the  Step  1 (IDIPR)  the  seven  work  files  and  the  new  ISF  are  generated  and 
the  report  of  the  data  is  printed.  In  Step  2 (TART)  reads  these  files.  The 
Baseline  Transfer  File  (BTF)  is  generated  for  specification  generation  and 
survey  runs  and  read  as  input  for  waiver  and  trade-off  runs.  During 
specification  generation  an  updated  ISF  is  also  generated  containing  the 
adjusted  port  spectra,  and  four  scra*'ch  files  are  used  which  are  released 
after  the  run.  In  all  cases,  printed  reports  are  generated  from  both  IDIPR 
and  TART  of  the  data  parameters  and  the  analysis  results. 

3.3  RESTART  CAPABILITY 

lEMCAP  saves  analysis  results  at  several  stages  of  execution  and 
provides  file  updating  capabilj*’v  to  use  these  on  subsequent  runs  to  avoid 
reprocessing  data.  During  Input  Decode,  error-free  data  is  written  to  the 
Processed  Input  File.  If  errors  occur  during  decoding,  IDIPR  halts  after 
printing  all  errors  and  offending  cards.  The  user  can  use  the  PIF  as  he 
does  an  old  ISF  file  and  update  it  with  corrected  data  on  the  following  run. 
An  option  also  allows  the  user  to  proceed  into  Initial  Processing  even 
though  errors  occurred.  Spectra  will  be  generated  for  those  ports  for  which 
the  data  was  found  error-free.  Hie  results  of  Initial  Processing,  which 
performs  file  updates  and  generates  initial  spectra  for  new  and  modified 
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FIGURE  9 

SPECIFICATION  GENERATION  RUN  (NEW  SYSTEM) 
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ports,  are  saved  on  the  ISF^  This  file  can  be  updated  as  many  times  as  are 
needed  until  the  user  is  satisfied  with  the  result.  If  the  SGR/CEAR  option 
has  been  selected  and  provisions  made  to  save  the  work  files,  the  user  is 
ready  to  run  TART  whenever  IDIPR  executes  without  error. 


i 

i 
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During  execution,  a Uijmber  of  printed  outputs  are  generated  by  lEMCAP. 

This  section  describes  these  outputs  and  gives  examples.  The  examples  are  < 

from  a test  case  called  the  "mini-system"  which  is  presented  in  detail  in 
Section  5,  Example  Test  Case. 

4.1  IDIPR  PRINTED  OUTPUTS 

4.1.1  Error  Messages 

I 

During  input  decode,  if  errors  are  found  in  the  data,  an  appropriate 
error  message  is  printed  with  the  data  card.  Additional  error  messages  are  | 

printed  during  Initial  processing  if  errors  are  encountered  during  file  i 

updating  or  in  generating  initial  spectra.  Examples  of  the  input  decode  ] 

error  messages  are  shown  in  Figure  13.  Note  that  some  errors  can  precipitate  | 

additional  errors.  For  example,  if  an  error  occurs  on  a PORT  card,  it  is  | 

deleted;  i.e.,  it  is  presumed  net  to  exist  in  the  input  data.  The  SOURCE  I 

and  RCEPT  cards  following  the  deleted  card  will  therefore  have  no  heirarchy  ? 

data,  and  messages  to  that  effect  will  be  generated.  The  error  codes  are  ■ 

discussed  in  Section  4.3.  ? 

I 

4.1.2  Input  Data  Card  Listing  j 

i 

After  all  cards  have  been  read,  decoded,  and  checked  for  errors,  a 
listing  of  these  cards  is  printed.  An  example  of  such  a listing  is  given 
in  Section  5. 

4.1.3  lntras3'stem  Signature  File  Report 

During  initial  processing,  a report  of  all  the  data  thet  comprises  the 
system  for  which  the  analysis  task  is  to  be  performed  is  printed.  As  this 
da'.ci  is  also  saved  on  the  ISF  generated  by  IDIPR,  this  report  gives  a 
listing  of  the  data  on  the  new  ISF.  During  initial  processing,  a report  of 
the  old  ISF  used  as  input  to  IDIPR  may  optionally  be  printed.  The  ISF 
report  consists  of  a summary  of  the  system  data  and  the  equipment  data, 
followed  by  each  equipment's  frequency  table  and  initial  spectra  of  each 
port  in  the  equipment  and,  lastly,  the  bundle  data.  The  spectrum  printout 
for  each  port  in  the  system  consists  of  the  initial  broadband  and  narrowband 
emission  spectra  and  receptor  susceptibility  levels  dependent  on  their 
specification  as  a source  and/or  receptor.  These  levels  are  obtained  from 
spectrum  model  synthesis  from  the  input  data  and  quantized  to  the  equipment 
table  frequencies.  :f  an  old  ISF  is  used  that  was  generated  by  a TART  SGR 
run,  for  ports  with  no  changes  to  the  input  data,  the  adjusted  spectra  are 
printed.  Initial  spectra  are  computed  and  printed  only  for  new  or  modified 
ports.  (In  the  spectra,  -1000  dB  indicates  no  emission  and  +1000  dB  indi- 
cates no  response.)  All  spectrum  levels  printed  by  both  IDIPR  and  TART  are 
in  the  units  shown  in  Table  Example  report  outputs  are  given  in  Section  5. 
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••♦♦•ItLEGAL  S^NTAlf  ' ' 

•••THIS  CARD  WILL  BE  OELETED*** 

-!:yrcAR0  ijl 

RC(H)=RF,30flE6,4E6,lE-9,3E6,SPECT .5E6 , -18 . 2 , 0 1 71 . d, .5E6 ,-ld .2)  , 0 
’ •••  ERROR^NO”.’”"  16  ' 

•♦•••WRONG  MOO,  CODE  FOR  JOS  TYPE 

J^JLTHlS..CiRD_KJ[,tL_9£_J3.EJ.£TEO***  

•••CARD  NO. _ _ 

PORTsAIDOT,HXREf  <DNOL2>B2H2|A2,GNO;GNO|NOTH'X)  ,70yO>C,0 

•♦•ERROR  N'oi 

VVwnoT  pTrAMETeRS’’ INCORRECT 

••ITHIS  CARO  MILL  3E  DELETED***  , 

SOURCE=SIGNAL,3..,20.t3....E6,RECTPL(23.E3.1.  E-s)  , 1 3 , VLT$  ,4  .EL. 

{ 

_***CARO  NO.  26 

SOURCE=SIGNAL,3..,20.£3,-..t6,RECTPL(?0.E3,l.E-i)  ,13,i/LTSt4.Es 

••* ERROR  NO.  -j 

•****ILLEGAL  SYNTAX 

***THIS  CARO  HILL  9E  OlLLTEO*** 

♦**£SROR  NO.  26 

~*****MISSING  SO/RC  FOrToRT 
port  AIOOT  OF  EOPT.  UHFCO  hill  8£  DELETED. 

***ERROR  NO.  2c 

FIGURE  13 

EXAMPLE  IDIPR  ERROR  DIAGNOSTIC  OUTPUTS 
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4.1.4  Debug  Printout 


An  option  is  available  to  print  debug  information  that,  if  used  in 
conjunction  with  a source  listing,  provides  internal  flags  and  messages  to 
aid  in  debugging. 

4.2  TART  PRINTED  OUTPUTS 

The  TART  outputs  are  summaries  of  EMI  margins  between  emitter-receptor 
port  pairs  and  to  the  total  receive^’  signal  from  all  emitters  into  each 
receptor.  These  margins  are  printea  for  each  frequency,  and  the  integrated 
margin  is  also  printed.  For  specification  generation  runs,  summaries  of 
emitter  and  receptor  spectrum  adjustments  are  printed.  Optionally,  the  user 
, may  request  supplemental  printouts  which  provide  detailed  transfer  model  out- 
puts. These  outputs  arc  described  below  in  relation  to  the  four  TART 
analysis  tasks. 

4.2.1  Specification  Generation  Outputs 

Outputs  are  provided  for  the  three  SGR  phases:  emitter  spectrum  adjust- 

ment, receptor  adjustment,  and  unresolved  EMI.  After  these,  the  finally 
adjusted  spectra  are  summarized  for  each  port. 

4. 2. 1.1  Adjusted  Emitter  Spectra  Summary  - An  example  summary  of  the 
adjusted  emitter  broadband  and  narrowband  spectra  is  shown  in  Figure  14. 

In  this,  as  well  as  all  other  emitter-receptor  pair  summaries,  entries  are 
listed  by  ascending  frequency  from  both  the  emitter  and  receptor  frequency 
tables.  Hence,  the  first  column  gives  the  frequency,  and  the  second  gives 
the  base  (i.e.,  EMTR  or  RCPT  frequency  table)  from  which  that  frequency  was 
taken.  In  the  third  column,  the  letters  "REQD"  are  printed  if  the  table 
frequency  interval  containo  the  emitter’s  required  frequency  range.  The 
transfer  ratio  in  dB,  which  is  printed  next,  includes  all  transfer  from  the 
emitter  port  generator  to  the  receptor  port  load,  including  filters,  antenna 
gains,  propagation  loss,  inter-wire  coupling,  etc. 

The  next  series  of  output  columns  give  narrowband  and  broadband  emitter 
spectrum  and  EMI  margin  data  after  adjustment  in  conjunction  with  the 
receptor.  The  EMI  margin  and  received  signal  level  are  printed  at  both 
emitter  and  receptor  frequencies.  However,  the  adjusted  emitter  spectrum 
level,  the  amount  of  spectrum  adjustment,  the  relation  to  the  present 
spectrum  level  and  the  adjustment  limit  are  printed  at  emitter  frequencies 
only.  In  addition,  the  bandwidth  factor  in  dB  is  printed  for  broadband. 
Narrowband  and/or  broadband  outputs  at  a given  frequency  are  not  printed 
where  the  EMI  margin  is  below  -900  dB.  This  is  true  for  all  port  pair 
margin  summaries  printed  by  TART. 

The  received  i ignals  at  the  receptor  frequencies  are  compsted  by  inter- 
polation between  the  emitter  frequencies  on  either  side.  Hence,  if  one  of 
these  emitter  points  is  -1000  dB  (indicating  no  emission) , the  interpolated 
signal  will  be  between  -1000  and  the  non-zero  emitter  point.  An  example  of 
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FIGURE  14 

SAMPLE  OUTPUT  - SGR  ADJUSTED  EMITTER  SPECTRA 
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such  a case  is  in  Figure  14  at  4.88585  GHz  where  the  brcadband  received 
signal  is  -317.3  dB  nA/MHz  caused  by  interpolation  between  17.5  dB  at 
4.02753  GHz  and  -1000.0  dB  at  8.514435  GHz  (not  printed).  Such  points 
should  be  ignored. 

4. 2. 1.2  Receptor  Spectrum  Adjustment  Summary  - After  each  emitter  has  been 
adjusted  in  conjunction  with  each  receptor,  the  receptors  are  adjusted. 

This  receptor  adjustment  is  made  in  conjunction  with  the  total  received 
signal  from  all  emitters  coupled  to  the  given  receptor.  SGR  prints  a 
summary  of  this,  as  illustrated  in  Figure  15.  The  frequency  is  printed 
first,  followed  by  "REQD"  if  the  frequency  is  within  the  receptor's  required 
frequency  range.  Next,  the  adjusted  EMI  margin  to  the  total  signal,  the 
total  signal  level,  and  the  adjusted  receptor  spectrum  susceptibility  level 
are  printed.  The  amount  of  adjustment  and  the  relation  to  the  adjustment 
limit  of  the  receptor  spectrum  are  also  printed. 


4. 2. 1.3  Unresolved  Interference  Summary  - After  a given  receptor  port  has 
been  adjusted,  SGR  scans  through  the  emitters  coupled  to  it  and  computes 
the  margins.  If  the  maximum  margin  exceeds  empl  on  the  SYSTEM  card  (or 
TART  additional  input  card)  a summary  is  printed,  as  illustrated  in 
Figure  16. 

The  outputs  in  this  summary  are  similar  to  those  described  in 
Section  4. 2. 1.1  without  the  adjustment  data.  The  frequency,  frequency  base, 
and  transfer  ratio  are  printed  as  before.  The  receptor  spectrum  level  at 
the  receptor  frequencies  and  the  interpolated  values  at  the  emitter 
frequencies  (identified  by  an  "I")  are  printed.  If  the  table  frequency 
interval  is  within  the  receptor  frequency  range,  an  "R"  is  printed  also. 

At  each  receptor  frequency,  the  relation  of  the  receptor  spectrum  level  to 
the  adjustment  limit  is  printed  next. 


k 

f 

I' 


Following  the  receptor  outputs,  the  EMI  margin,  the  emitter  spectrum 
level,  the  relation  of  the  spectrum  level  to  the  adjustment  limit,  and  the 
received  signal  level  are  printed  for  the  narrowband  and  broadband  emitter 
spectra.  The  interpolated  emitter  spectrum  values  are  identified  by  an 
"I,"  and  the  required  emitter  spectrum  points  are  identified  by  an  "R"  next 
to  the  spectrum  level.  The  bandwidth  factor,  in  dB,  is  also  printed. 

4. 2. 1.4  Finally  Adjusted  Port  Spectra  - After  all  of  the  spectra  have  been 
adjusted  and  all  unresolved  interference  has  been  determined  and  printed, 
the  spectra  for  each  port  are  printed.  The  format  is  identical  to  that  of 
the  IDIPR  initial  port  spectrum  outputs. 

4.2.2  Baseline  System  EMC  Survey  Outputs 

For  each  case  with  maximum  EMI  margin  exceeding  empl,  GEAR  prints  a 
summary,  as  shown  in  Figure  17.  The  format  is  identical  to  that  of  the  SGR 
Unresolved  Interference  EMI  Summary  except  that  the  relation  of  the  emitter 
and  receptor  spectra  to  their  adjustment  limits  are  not  printed  since  there 
are  no  adjustments  in  this  analysis.  The  discussion  In  Section  4.2.1. 1 for 
the  SGR  output  regarding  erroneous  values  due  to  interpolation  with  one 
spectrum  point  at  -1000  dB  also  applies  here. 
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FIGURE  15 

SAMPLE  OUTPUT  - SGR  RECEPTOR  SPECTRUM  ADJUSTMENT 


NOTE:  The  program  also  prints  out  "BASELINE 

SYSTEM  INTERFERENCE  FROM  TOTAL  SIGNAL" 
which  includes  a TOTAL  INTEGRATED  EMI 
MARGIN.  The  printout  is  identical  to  that 
shown  in  Figure  18. 
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FIGURE  16 

SAMPLE  OUTPUT  SGR  UNRESOLVED  INTERFERENCE 
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FIGURE  18 

SAMPLE  OUTPUT  - GEAR  SURVEY  TOTAL  SIGNAL  EMI 
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FIGURE  17 

SAMPLE  OUTPUT  - GEAR  SURVEY  PORT  PAIR  EMI  SUMMARY 
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An  output  is  also  printed  giving  the  margins  to  the  total  received 
signal,  and  an  example  of  such  an  output  is  shown  in  Figure  18.  The  format 
is  similar  to  the  SGR  Receptor  Spectrum  Adjustment  Summary  except  that  no 
adjustment  data  is  printed. 

Trade-Off  and  Waiver  Outputs 

These  outputs  are  similar  to  those  for  the  baseline  EMC  survey.  If 
there  was  a path  between  a given  port  pair  in  the  baseline  system  analysis, 
the  baseline  EMI  margin  and  the  change  in  the  margin  are  also  printed.  If 
one  or  both  ports  were  added  or  there  was  no  path  in  the  baseline  system, 
the  outputs  are  the  -iame  as  for  the  baseline  survey.  The  trade-off  and 
waiver  analysis  outpu‘"s  are  Illustrated  in  Flgurao  19  and  20. 

Supplemental  Outputs 

TART  has  two  types  of  outputs,  normal  and  supplemental,  Tb?  normal 
outputs,  described  above,  do  not  provide  information  on  emitter-receptor 
pair  coupling  other  than  the  composite  transfer  ratio.  The  supplemental 
outputs  provide  such  information,  but  because  they  may  be  quite  voluminous, 
these  outputs  are  optional.  These  outputs  are  printed  if  the  SP  option  is 
specified  on  the  TART  control  card. 

4 . 2 . 4, 1 Antenna-to-Antenna  Coupling  Supplemental  Outputs  - The  antenna 
coupling  math  model  routine  outputs  provide  information  on  propagation  path 
and  the  factors  involved  in  computing  the  path  loss.  The  basic  format,  as 
shown  in  Figure  21,  is  used  for  coupling  on  aircraft  where  the  wings  are  not 
in  the  propagation  path,  coupling  on  spacecraft,  and  coupling  over  ground. 

The  first  cwo  parameters,  ISEG  and  lAP,  apply  to  antenna-to-wire  and  are 
always  zero  for  antenna-to-antenna  coupling.  The  next  two  lines  give  the 
location  coordinates  of  the  two  antennas  and  the  main  beam  angles.  For 
aircraft,  the  cylindrical  coordinates  (RHO  and  THETA)  and  wing  location  codes 
(LWA)  are  given.  (The  LWA  codes  are  in  Table  5.)  Following  these  outputs, 
the  antenna  pattern  model  parameters  are  given.  They  are  THO  and  PHO,  the 
antenna  main  beam  angles  in  radians;  TH  and  PH,  the  look-angles  between 
antennas;  G,  tne  computed  antenna  gain  in  dB;  and  lERR,  the  error  code. 

Each  of  these  parameters  has  an  "X"  or  "R"  suffix  to  indicate  transmitu.’ng 
and  receiving  antennas,  respectively. 

In  the  next  ...ine  the  basic  propagation  parameters  are  given.  The  first 
four  designate  the  propagation  path,  and  their  meanings  are  given  in 
Tables  6 through  8.  As  an  example  use  of  this  code,  Figure  21  shows 
ISH  = 10,  ISHW  = 0,  IROX  =0,  and  IRO  = 13.  From  Table  6,  the  ISH  code 
indicates  that  wing  shading  was  considered  but  rejected  because  the  path  did 
not  intersect  the  wing.  ISHW  and  IROX  are  zero  since  there  is  no  wing 
shading.  (They  are  always  zero  for  spacecraft  and  ground  systems.)  Parameter 
IRO  designates  the  path  model  used.  The  first  d..git  gives  the  relation  to 
the  vehicle  body,  and  the  second  digit  gives  the  path.  In  this  case,  both 
antennas  are  on  the  fuselage,  and  the  path  was  computed  I'.sing  the  conical 
spiral  model. 
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FIGURE  18 

SAMPLE  OUTPUT  - GEAR  SURVEY  TOTAL  SIGNAL  EMI 
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FIGURE  19 

SAMPL  E OUTPUT  - GEAR  TRADE-OFF  OR  WAIVER  ANALYSIS 


MOOIFiea  SVSTCN  mTCRFERFNCE  FROM  TOTAL  SIGNAL 


— 

RCPI 

— SUBS  = 

CNI  EQPT  1 = UHFCO  PORT  2 s COHLO  (ONCHtNGEO) 

tnrc 

- T - IH 

FREOyfNCY 

RECEPTOR 

MOO  EHI 

OL  EMI 

3IARGIN 

TOTAL 

(MERIT) 

SUSC  LEVEL 

MARGIN 

margin 

CHANGE 

RCVP  SIG 

F.66«ftE+03 

103.0 

-142,5 

-142,5 

-.0 

-39.5 

1.5360E+04 

103. C 

-142.6 

-142.6 

-.0 

-39.5 

l-flj,.  P 

■ 1 'l  ^ CL 

“ 1 1 **  S 

6.1440F+04 

10  T.O 

-142.0 

-1-.2.6 

-.0 

-39.6 

1.22«8E+e? 

103.0 

-142,7 

-142.7 

-.0 

-39.7 

2.4576E»05 

193. C 

-142.8 

-142.8 

-.0 

-39.8 

W9152E4.65 

183.0 

-138.1 

-156.2 

.1 

-35.1 

9.6334E>05 

153. C 

- • 7 

-42.6 

-.0 

60.3 

^ 

— 1-fil , 0 

•^2,5 

- T 0 

3.93E2E+06 

103. C 

-42.4 

-42. H 

-.0 

bC«& 

— 7.8643€4-<>fe 

103. C 

-101.6 

-103.1 

1.5 

1.4 

1.5729S07 

193.0 

-125.7 

-127.6 

1.8 

-22.7 

5.1467E+87 

103.0 

-153.0 

-153.0 

--C 

-50.0 

6 2915E*07 

103. 9 

- 154  , u 

-154.4 

-.0 

-51.4 

♦(} 



^1?1  '* 

- 1 O 1 ». 

- • 0 

“1  ft  '■ 

2.5i6eE+08 

-27.0  R 

6.0 

6.9 

-.0 

-20.9 

5.9332t+9A 

27.0  R 

.0 

.0 

-.0 

-27.0 

1.0066E*09 

103. C 

-154.0 

-152.4 

-1.7 

-51.0 

-a.fli-33E-i-P9 

1C3.G 

-196.0 

-196.3 

-.0 

-93.0 

4.  J265E*fl9 

103.0 

-127.3 

-127.3 

-.9 

-24.3 



1 **  'l  7 

1.6106F«10 

103. C 

-1103.0 

-1103.0 

-^0 

-1900.0 

3,«12E-lI6 

105.0 

-il0S»0 

-1103.0 

-.0 

-1500.0 

total  itttfgpatfo  fmi  margin  = 3$.Z 

(lASELlNE  SYSTEM  TOTAL  iNTtGRATEO  EMI  MARGIN  = 36. L 

OIFFEREMCE  -‘.2 


FIGURE  20 

SAMPLE  OUTPUT  - GEAR  TRADE-OFF  OR  WAIVER  ANALYSIS  TOTAL  SIGNAL  EMI 
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i$FG*  a 

JAk-«-  -0 

X 

V Z 

RHO 

-JtMUl- 

-0.r.  - 

55.0  224.0 

55.0  1 

RCP7 

0.0 

25.0  129.0 

25.0  4 

- - TH>X,RHaXtTWXtPHi(,CX 

:,IERR 

0.00000 

0.00000 

2.77069  6.: 

20319 

-1.68045 

-tWORr  PMOR  »THR, PHR, 6R< I ERR 

0.00000 

0.00000 

.07090  3.: 

14159 

-1.66030 

ISH 

ISHH  IROX 

IRQ  OHIN 

OMR 

It 

0 0 

13  103.2 

0.0 

- KO  UIM6 

SHAOINC 

FREO 

Br»or  rome 

TFS 

SFC 

sfm 

PRP 

7.6000E«03 

0.0 

-.2 

9.0 

-3.6 

- l.frU0€404 

0.0 

-.3 

0.0 

-3.7 

3.0720E»0O 

0.0 

-.4 

0.0 

-3.8 

- -6>«-14O0C«l|4 

0.0 

-.6 

0.0 

-4.0 

1.22«e£«0$ 

0.0 

-.9 

0.0 

-4.2 

2 407GE-OE 

M 

-1.2 

0.0 

-4  .6 

••.91$2E»05 

0.0 

-1.7 

0.0 

-s  . 1 

9.4Mi»£«-00- 

0.0 

-2.4 

0.0 

-5.8 

1.<J661E«06 

0.0 

-3.4 

0.0 

-0.6 

- 3.5422E^M 

0.0 

-4.0 

0.0 

-8.2 

7.flbG3E«06 

0.0 

-6.7 

O.C 

-13.1 

. CTOnCAT 

-4.4 

-9.4 

0.0 

-17.5 

3.1G»7E*07 

-10.0 

-13.0 

0.0 

-2/  .1 

--fc.2»15E>«7 

-16.0 

-17.0 

0.0 

-38.0 

1.2563C»0e 

-22.0 

-24.2 

0.0 

— ^ 3.4 

--2^«lfcW+0« 

-2».S 

-32.5 

0.0 

—04 . 7 

5.0332E*0e 

-3G.9 

-43.2 

0.3 

-61.0 

. nne.£.i:^na 

-40  »9 

-57.7 

0.0 

-101.9 

2.0133E»09 

-G6.9 

-75.6 

a. 3 

-125.8 

.r.«26«€o99 

-52.9 

-96.0 

0.3 

-1!  3.0 

3.0S31E*09 

-50.9 

-120.7 

0.0 

-■63-0 

-05.0 

-146.3 

0.0 

-c.  l4 .6 

3.2212E»10 

-71.0 

-172.0 

S .0 

-246 .4 

- eWTR  FREOE 

... 

6.6303F*03 

0.0 

-.2 

0.0 

-3.6 

-l.b607E409 

0.0 

-.3 

0.0 

-3.7 

3.1233£*0G 

0.0 

-.4 

o.c 

-3.8 

-9. 07  396.40'. 

0.0 

-.6 

0.0 

-4.0 

1.10G7E4C5 

0.0 

-.0 

0.0 

-4.2 

- -3.077fcEf BE 

e«o 

-1.1 

0.0 

-4.S 

3.9a73Ef05 

o.c 

-1.5 

0.0 

-4.9 

7.39*9C-»95 

0.0 

-2.1 

0.0 

-5.5 

1.3020E40E 

0.0 

-2.9 

0.0 

-6.2 

2.«991E4e« 

0.0 

-3.9 

0.0 

-7.3 

<..0032E406 

0.0 

-5.3 

O.d 

-8.7 

-- *«4 

-7.3 

0.3 

-10.7 

1.7290E407 

« 

• 

-9.0 

0.0 

-13.7 

3»2bi9E*97 

-13.2 

0.0 

-27.6 

S.11S3E407 

-17.6 

0.0 

-37.6 

i.l901E-f»« 

-23.3 

0.0 

-48  .7 

2.1630E*a0 

-30.5 

0.0 

-bl.4 

■■-t.afc79e*o« 

.9 

-39.4 

0.0 

-75.8 

7.650GE600 

-30.5 

-51.6 

0.0 

-93.4 

1.0300E409 

-4l.l 

-50.2 

0.0 

-102.7 

lc99l)0E409 

-91.6 

-59.6 

0.0 

-1C4  .5 

1.G3««£409 

-99.0 

-66.5 

9.0 

-113.8 

2.70t0£409 

-49.5 

-04.2 

0.0 

-137.1 

TH  THO 

oa  c.soao 
20  o.ocoo 


PHu 

0.900C 

o.aood 


LMA 

1 

1 


V- 


TFS 


PRP 

1J9.2 


SF«F 

J.C 


SFC 

-57.6 


GX 


'1.7 


-1.7 


FIGURE  21 

SAMPLE  ANTENNA-TO-ANTENNA  COUPLING  SUPPLEMENTAL  OUTPUT 

BASIC  FORMAT 
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TABLE  5 

SHADING/PATH  AROUND  VEHICLE  CODE  (ISH) 


MEANING 


TOP  OF  FUSELAGE  ONLY 

BOTTOM  OF  FUSEIAGE  ONLY 

OVER  RIGHT  WING  ONLY 

OVER  LEFT  WING  ONLY 

FUSELAGE  TO  RIGHT  WING 

FUSELAGE  TO  LEFT  WING 

FUSELAGE  TO  RIGHT  WING  TO  FUSELAGE 

FUSELAGE  TO  LEFT  WING  TO  FUSELAG 

FREE  SPACE 

WING  SHADING  CONSIDERED  BUT  REJECTED  BECAUSE  PATH 
DOES  NOT  INTERSECT  WING 


TABLE  7 

WING  EDGE  CODE  (ISHW) 


ISHW 

MEANING 

0 

NOT  AROUND  WING 

1 

FWD  EDGE 

2 

AFT  EDGE 

TABLE  8 


ANTENNA  - FUSELAGE  CODE,  XMTR  ANT  TO  WING  (IROX)  AND 
ANTENNA  - FUSELAGE  COLE,  WING  TO  RCVR  ANT  (IRO) 


FIRST  DIGIT  (RELATION  TO  BODY) 


VALUE 


WING  POINT  (XMTR 
IF  NO  WING  SHADING) 


ON 

ON 

OFF 

OFF 

(SEE  NOTE  1) 


RECEIVER 

ANTENNA 


SECOND  DIGIT  (CURVE) 


value  CURVE  USED 


0 STRAIGHT  LINE  ONLY 

STRAIGHT  LINE  AND  CYLINDRICAL  SPIRAL 
CYLINDRICAL  SPIRAL-  ONLY 
CONICAL  SPIRAL  ONLY 


BLANK  IF  ANTENNAS  HAVE  SAME  a COORDINATES  OR  FREE  SPACE 

IF  NO  WING  SHADING,  IROX  IS  EERO  AND  IRO  CODE  APPLIES  FOR 
TRANSMITTER  ANTENNA  TO  RECEIVER  ANTENNA 


sa^saaasaiB^vfa 


- IS€6*  -#^  -MP« 

X 

XHTR  *1.S 

•tCPT  0.0 


TH  THO 
5.7787  1.7453 

1.5708  0.0000 


PHO 

0.0000 

0.0000 


T44«X,PHOXrTMXtPHX,6X,lCRR 

1.74533  0.00000  1.4M89  3.17766  -20.00000  0 

TH0R,PH0RTTMRrPHR>6ft*IERR 

0.00040  0.00000  2.17001  .41266  -!.48>»&b  0 


TH0X,PM0X,THX,PHX,GX,1ERR 

1.74533  0.08000  .76060  4.19732  -20.02000  0 

THOR«PHOR.THR,PHR,8RtIERR 

r. 00000  0.00000  1.07328  .13664  -7.62128  0 


ISH  ISHR  IROX  IRO 
7 2 0 31 


ISH  ISHU  IROX  IRO 
7 1 40  41 


FREO 

RCPT  FREQS 
7,6800£-.03 
l.S363E«04 
■■3.07206*84 
6.1440EF04 
1.2288E*0S 
2.4576E*05 
4.91526*05 
9.0304E*05 


3.9322E*06 
7.06«3C*06 
l.S729E*07 
3.14S7E*07 
6.291SE*07 
-1.2583E*00- 
2.5166E'r00 
5.0332E*J8 
1.00663*09 
2.0133£*09 
4.0265E*09 
-8.0S3SC409 
l.Ol06E*10 
3.22i2E*10 
EhTR  FREQS 
1.8600£*04 
2.4360E*04 

7.5009E*04 

1.<»397E*05 

2.7634E*05 

6.3041C*05 

1.0030E*06 


1.9541E*06 

3.7?07E*06 

4.0000E*06 

5.0000E*06 

7.1991E*06 


OHR  TFS 

PRP 

SFHP 

SFC 

GX 

GR 

<*03 

* 6 *7  b*  > 

145. u 

79.0 

-4.0 

-20.0 

-'  . 6 

OHS  TFS 

PRP 

SFHP 

SFC 

GX 

GR 

223 

.6  -87.8 

131.3 

71.9 

-.0 

-20.0 

-1.^ 

!0  EDGE 

AFT 

F3GE 

SFH 

PRP 

TFS 

SFC 

SFH 

PRP 

PROP 

0.0 

-21.5 

0.0 

-.0 

:.o 

-2'.6 

-21.5 

0.0 

-21.5 

0.0 

-.0 

0.0 

-27.6 

-21. V 

2.0 

-21.5 

0.3 

-.0 

0.0 

-27.6 

-21.5 

).0 

-21.5 

0.0 

-.0 

0.0 

-27.7 

-21.5 

0.0 

-21.5 

3.0 

-.0 

c.t 

-27.7 

-21.5 

0.0 

-21.5 

0.0 

-.1 

o.c 

-27.7 

-21.5 

0.0 

-21.5 

0.0 

-.1 

O.D 

-27.7 

-21.5 

8.0 

"21.5 

0.0 

-.1 

o.c 

-27.7 

-21.9 

0.8 

-21.5 

0.0 

-.2 

0.0 

-27.8 

-21.5 

0.3 

-22.1 

0.0 

-.3 

o.c 

-27.9 

-22.1 

0.9 

-28.1 

0.0 

-.» 

O.D 

-28.0 

-28.0 

-.1 

-3-*.2 

0.0 

- . 5 

O.D 

-28.1 

-28.1 

-3.1 

-•♦3.2 

-4.3 

— . ■ 

o.c 

-32.7 

-32.7 

-6.1 

-52.3 

-10.1. 

-1.0 

0.0 

-39.0 

-39.0 

-9.1 

-61.3 

-16.. 

-1.4 

-2.0 

-47.4 

-h7  .4 

■12.1 

-70.3 

-22.4 

-2.0 

-6.0 

-57.1 

-5  7.1 

•15.2 

-79. •♦ 

-C*  8 . 4 

-2.9 

-8.0 

-60.9 

-68.9 

•18.2 

-88.4 

-34.5 

-» . C 

-11.0 

-77.1 

-77.1 

•21.2 

-97.4 

-40.5 

-6.6 

-1*.C 

-87.7 

-57.7 

•24.2 

-106.4 

-46. 5 

-7.6 

-17.1 

-99.0 

-99.0 

•27.2 

-115.5 

-52.5 

-10. 9 

"70.1 

-111.1 

-111.1 

•30.2 

-124.5 

-58.9 

-l9.0 

-23.1 

-12-^.3 

-124.3 

•33.2 

-133.5 

-64.6 

-2U.6 

-26.1 

-138.6 

-133.9 

0.0 

-21.5 

0.0 

-.0 

0.0 

•27.6 

-21.6 

0.0 

-21.5 

3.0 

-.0 

0.0 

-27.6 

-21.5 

0.0 

-21.5 

0.0 

-.0 

O.D 

-27.6 

-21.5 

0.0 

-21.5 

0.0 

-.0 

0.0 

-27.7 

-21.5 

8.0 

-21.5 

0.0 

9.0 

-27.7 

-21.5 

0.0 

-21.5 

0.0 

-.1 

0.0 

-27.7 

-21.5 

0.0 

-21.5 

0.0 

-.1 

0.0 

-27.7 

-21.9 

0.0 

-21.5 

0.0 

-.1 

O.C 

-27.3 

-21.5 

8.C 

-21.5 

-0.J1 

-.1 

3.0 

-27.8 

-21.5 

0.0 

-21.5 

0.0 

-.2 

0.0 

-27.8 

-21.5 

0.0 

-21.6 

0.0 

-.2 

0.0 

-27.9 

-21.0 

0.0 

-22.2 

3.0 

-.3 

0.0 

-2''  .9 

-22.2 

0.0 

-24.1 

0.3 

-.3 

3.0 

-27.9 

-24.1 

0.0 

-27.3 

0.0 

-.3 

O.C 

-29.0 

-27.3 

FIGURE  22 

SAMPLE  ANTENNA-TO-ANTENNA  COUPLING  SUPPLEMENTAL 
OUTPUT  WITH  WING  SHADING 


IS€w> 


1 


2 


i«P> 


X 

Y 

Z 

RHO 

TH  TiiO 

PHO 

LMA 

XMMi  «.a 

86. 0 

374.0 

55.0 

1 

.5700  0.0000 

OcOOCO 

1 

RCPT  0.0 

77.2 

332. S 

52.2 

1 

.1705  0.0000 

0.0000 

1 

THOXtPHOX,TMXtPHXtCX 

:,IERR 

0.00000  0.00000 

1.63016  6.20319 

-17.1 

06000 

0 

ISK  ISHM  IROX 

IRQ 

OHIN 

OMR 

TFS  PRP 

SFMP 

SFC 

GX 

9 8- 0 

0 

41.6 

0.0 

-7  3.6  IK, 

,h  C.C 

0.0 

-17  .9 

FREQ  SEC 

SFw  PRP 

PRPA 

AMRTO 

YE 

YR 

irnsf 

RCPT  FREOS 

7.fr«e<E*«3  0.0 

9.0  —3.6 

.0 

1.3974E-05 

2.C0CCE'  02 

2.30006*00 

1.71o6E-C6 

t.S360E«0<>  0.0 

O.a  -3.6 

.0 

2.79,0E-05 

2.COOOE-C2 

2.00006*00 

o.86o3F-0  8 

-- 4.4 

0.0  -3.6 

.0 

i.58J6£-05 

2.00306-02 

2.00006*00 

2.74o5F-07 

E.lit^OEfO^  0.0 

0.0  -3.6 

.0 

1.1175E-04 

2.G000E-02 

2.00006*00 

J-059bE-05 

t.224«E*04  0.0 

0.0  -3.6 

.0 

2.2350E-04 

2.0000E-32 

2.00006*00 

4.39'*5E-Cf 

2.4$76EfOS  0.0 

0.0  -3.6 

.0 

,.4716E-04 

2.COOOE-G2 

2.00006*00 

1.75796-05 

‘«.9tS2E*4S  0.0 

0.0  —3 .6 

.0 

0.9433E-04 

2.0000E-02 

2.0000E700 

7.03116-05 

9.83C4EK5  0.0 

0.0  -3.6 

.u 

1.7857E-03 

2.G0C06-02 

2.00006*03 

2.612SE-C<- 

-- t.94fcU*04 0,4. 

0.0  -3.6 

.0 

3.5773E-03 

2.00006-02 

2.30006*00 

1.12j06-03 

3.9322E«06  0.0 

0.0  -3.6 

.0 

X.^^OE-OS 

2.00006-02 

2.00006*00 

,.49996-03 

7.4«v3E«84  4.9 

0.0  -3.6 

.0 

J.4307E-02 

2.0000E-02 

2.00006*00 

1.80006-02 

t.5729E«or  0.0 

0.0  -3.6 

.1 

2.6619E-02 

2.C0G06-G2 

2.00006*00 

7.19996-02 

-3.t<»S7£*07  0.0 

0.0  —3 . 6 

.3 

5.7237E-02 

2.0000E-02 

2.0000E*00 

2.87996-01 

6.2915E»07  0.0 

0.0  — 3 « b 

.2 

H.b907E-C2 

2.00006-02 

2.30006*00 

2.10956-tl 

0,4 

0.0  -3.6 

.1 

2.9251E-02 

2.COQ06-02 

2.30006*00 

7. 52196-02 

2.5166E*00  0.0 

0.0  -3.6 

.1 

2.9251E-02 

2.00006-02 

2.00006*00 

7. 52196-02 

9.0332E»04  0.0 

0.0  -3.6 

.1 

2.9251E-02 

2. 00006-02 

2.00006*00 

7.52196-02 

EHTR  FREQS 

1.1949E*0O  0.4 

0.0  >3.6 

.0 

2.  17;0E-05 

2.00006-02 

2.0003E*00 

4.15926-08 

2.5303E*00  0.0 

0.0  -3.6 

.0 

•..t039E-C5 

2.00006-02 

2.00006*00 

}. 86336-07 

f , 3‘i92f  8 , (1 

0.0  -3.6 

.0 

9.7330E-05 

2.C000E-C2 

2.3000E*C0 

8.3276E-C' 

1.1309E«0S  0,0 

0.0  -3.6 

.0 

2.0576E-C4 

2.00006-02 

2.3C00E*C0 

3.7218E-!>6 

2,S9S7E*0S  0.0 

0.0  -3.6 

.0 

,.3»b9E-C4 

2.000GE-S2 

2.00002*00 

1.55346-05 

$.OSOOE»OS  0.0 

0.0  -3.6 

.0 

9,1969E-04 

2.0DOOE-G2 

2.00306*00 

J .43  396-05 

1.0«4$C*9«  0.0 

0.0  —3 .6 

.0 

1.9<.4l£-03 

2.00006-02 

2.30006*00 

3.32246-04 

2.2Sa0E»06  0.0 

0.0  —3.0 

.0 

4.1099E-03 

2.00306-02 

2.00036*00 

1.48,96-03 

■ -0.778  26*00 0,0 

0.0  -3.6 

,0 

4.6035E-03 

2.0000E-02 

2.30006*00 

5.53b2E-03 

1.009se*07  0.0 

O.g  -3.6 

.0 

1.6353E-02 

2. 00006-02 

2.30006*00 

2.96596-02 

2.13<,1E*07  0.0 

O.C  -3.6 

.1 

3.S831E-02 

2.00006-02 

2.:oooE*or 

1.32556-01 

<..5U7E*07  0.0 

0.9  -3.6 

.4 

6.6311E-02 

2.9000E-02 

2.00006*00 

, .10226-01 

9.83»0E*07  0.0 

0.0  -3.5 

.1 

3.2313E-02 

2.0U30E-02 

2.00006*00 

9.17876-02 

' 2.01646*00  0.0 

0.0  -3.6 

.1 

2.92»lE-02 

2.0000E-02 

2.00006*00 

7.52196-02 

—...,26236*04  - — — 0,0 

0.0  -3.6 

.1 

2.9251E-02 

2.000  06-02 

2.30006*00 

7.52196-02 

S. 00006*00  0.0 

3.0  —3 .6 

.1 

2.92516-02 

2.00006-02 

2.00006*00 

7,52196-02 

FIGURE  Z3 

SAMPLE  ANTENNA-TO-WIPE  COUPLING  SUPPLEMENTAL  OUTPUT 
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3.aOOOOE«01 

««^i7C*ei 

1.3fc077E*flZ 

».«>»<.7E*88- 

$.99Z22E«g2 

W86479£«03 

2.67S07E»03 

-9,fc4U9E*83 

1.19689E*04 


1.1S9A9E-08 

2.43911C-08 

5.11685E-08 

t«8694»C«87 

2.22487E-07 

<».b9353E-B7 

9.3828<»£-07 

1.8e897E-06 

3.71020e-0«> 


2.6849SE-03 

S.3S444E-03 

1.03347E-02 

1.63409E-'02.- 

1.8a021E-02 

1.54947E-02 

9.38089E-03 

4.77718E-03 

2.30063E-03 


2.S3S3BE404 

7.06067E-06 

1.09272E-03 

5.34919E*04 

1.28172E-05 

5. 17357E-04 

1.13S85E»0S 

2.17428E-05 

2.44773E-04 

2.39C68EY09 

3.35001E-05 

i.l5789E-0» 

C , 

.*.6J.92o£-0t 

».47715£-05 

1.06845E*06 

S.14950E-05 

2.59083E-05 

2.25877E»06 

S.03241E-C5 

1.22562E-06 

4.77S17E+06 

5.24S12E-05 

».79’03E-06 

1.88960E*87 

8.12981E-09 

2.74213E-06 

2.13414E«07 

1.64036E-04 

1.29710E-0fa 

-4,t>lU9C*a7-  - 

3.46d02£-04 

6.13567E-07 

9.a3796£*07 

7.3.1071E-04 

2.90227E-07 

3.0800aE»01 

1.15989E-03 

2.66499E-03 

6.ooogoE*oi 

2.30S59E>06 

•>.11332E-03 

1.2C000E«a2 

4.S8572E-08 

9.45925E-C3 

2.40900E»02 

9.08321E-08 

1.5135  3E-02 

j4..uwumE*a2 

1./9198E-07 

l.8b763E*02 

3,60000E'02 

3.91538E-07 

1.73134E-02 

t.3200aE»03 

6.t>4134£-07 

1.20972E-02 

3.84000EYQ3 

1.31o47E-0b 

b.9b203E-03 

7.880gCE*03 

2.49322E-0E 

3.55677E-03 

1.93e0aE«04 

4.6169&E-0O 

1.79b42E-03 

..  ..  3.aM80C*tt4 

8.283S9£>0e 

9.00379E-04 

0 .t4400E*04 

1.42169E-03 

4.504S>3E-04 

l.«-2880E»09 

2.29336E-09 

2.26264E-0- 

2.45760E»05 

3.3960-.E-0> 

1.12636E-04 

4.9192aE*89 

4.48194E-09 

S>.6318oE-0y 

9.93040EY05 

9.12044E-0E 

2.81D93E-D5 

1.9<>80SE»06 

5.C8374E-0E 

1.4D797E-05 

3.93216E>a& 

■:.03389E-09 

7.03984E-06 

7.86432E*06 

6.71C21E-0!. 

3.51992E-06 

1.57286E*07 

1.2t/22£-0-. 

1.75996E-06 

3.14573E*q7 

2.4  1 320E-04 

8.79980E-07 

6.29146Et07 

<..82414E-04 

4.39990E-07 

■1.2S829E>BS 

9.63986E-04 

2.19995E-07 

2.S.1658E»08 

1.92129E-03 

1.  09998E-07 

FIGURE  24 

SAMPLE  WIRE-TO  WIRE  COUPLING  SUPPLEMENTAL  OUTPUT 
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4.3  ERROR  CONDITION  CODES 

lEMCAP  performs  extensive  checks  for  errors  at  various  stages  of  1 

execution.  When  an  error  occurs,  the  program  prints  a message  giving  the 
error  code  and  a brief  description  of  the  error.  In  some,  cases,  it  prints 
key  parameters  to  further  define  the  error.  | 

An  error  condition  can  be  fatal  or  non-fatnl.  A fatal  error  causes 
execution  to  terminate  and  generally  results  from  an  unreconcilable 
situation  such  as  a missing  EXEC  card  or  working  file  misalignment.  The 
majority  of  the  error  conditions,  however,  are  non-fatal.  The  program 
ignores  the  bad  data  or  parameters  and  continues.  Although  continuing  may 
produce  incomplete  results,  it  allows  the  program  to  check  for  additional 
errors. 

The  error  messages  described  here  are  from  program-detectable  errors. 

They  are  conditions  which  the  program  logic  is  able  to  detect  and  are 
different  from  computer-detectable  errors.  The  latter  are  detected  by  the 
system  support  software  for  the  particular  computer  and  are  not  controllable 
by  lEMCAP.  A memory  overflow  is  an  example  of  a computer-detectable  errcr. 

In  some  of  the  error  messages,  alpha  ID's  are  printed  in  lEMCAP  i’^ternal 
code  consisting  of  a 10  digit  number.  This  is  broken  into  five  groups  of  2 
digits  each.  (The  number  may  be  9 digits  in  which  the  first  group  is  one 
digit  with  a suppressed  leading  zero.)  The  character  associated  with  each  i 

group  is  obtained  from  Table  9 to  form  the  ID.  For  example,  the  code 
1801040118  is  broken  into  groups  18-01-04-01-18  which,  from  Table  9,  is  RADAR. 

4.3.1  IDIPR  Errors 


There  are  fifty-eight  program  detectable  errors  in  IDIPR,  of  which  only 
three  are  fatal:  exceeding  the  maximum  number  of  equipments,  an  EXEC  card 

out  of  order,  or  an  ISF  spectrum  ID  record  not  matching  a port.  The  IDIPR 
error  codes  are  given  in  Table  10. 

4.3.2  TART  Errors 


After  the  input  data  is  processed  by  IDIPR,  it  is  possible  that  there 
are  still  errors  in  the  input  that  could  not  be  detected  by  IDIPP..  A likely 
type  of  error  would  be  a specified  component  that  does  not  exist,  such  as  a 
port-associated  antenna  ID  that  cannot  be  matched  in  the  antenna  data.  Such 
errors  that  can  be  detected  by  TART  cause  an  error  diagnostic  to  be  printed 
out.  The  fatal  errors  are  an  invalid  TART  task  control  card,  file  alignment 
errors.  Invalid  system  type  code,  or  a zero  fuselage  radius  for  a spacecraft. 
If  there  were  non-fatal  errors  during  a TART  run,  a message  is  printed  at  the 
end  giving  the  number  of  errors  which  occurred.  The  TART  errors  are  given 
in  Table  11.  The  TART  subroutine  is  given  as  an  aid  to  tracing  the  cause  of 
the  error. 
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TABLE  10  IDIPR  ERRORS 


Incomplete  equipment  or  bundle  data 


Incorrectly  specified  RF  power  level  was  detected  by  subroutine  M4&1 


XI  and  RC  must  be  in  columns  1-2 


See  Section  1.3  for  file  abbreviations 


data 


TABLE  11  TART  ERRORS  (Continued) 
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Section  5 
EXAMPLE  TEST  CASE 


In  this  section,  a use  of  lEMCAP  ?.s  illustrated  by  a test  case,  called 
the  "mini-system."  This  test  case  can  also  be  used  to  verify  the  operation 
of  lEMCAP  on  a particular  computer  by  comparing  the  ansjwcrs  to  those  repro- 
duced herein.  This  data  is  designed  to  test  the  various  routines  and  math 
models  in  the  program  and  is  not  necessarily  relatable  to  a physical  system. 
The  engineering  data  is  presented  along  with  the  resulting  lEMCAP  inputs  and 
sample  computer  outputs. 

5.1  MINI-SYSTEM  DESCRIPTION 


Tne  test  case  system  ("mini -system")  is  an  aircraft  with  physical 
dimensio-.s  as  shown  Table  12.  These  parameters  can  be  related  to  Figures 
3 and  4.  The  subsystems  and  equipments  which  compose  the  mini-system  are 
shown  in  a basic  schematic  diagram  in  Figure  25.  The  eight  equipments  are 
shown  along  with  their  ports  and  port  connections.  Each  equipment  is  desig- 
nated by  a subsystem  and  equipment  ID.  For  example,  equipment  1 has  equip- 
ment ID  "UHFCO"  and  subsystem  ID  "CNI."  Each  equipment  box  location  is 
given  in  terms  of  buttline,  waterline,  and  fuselage  station  in  that  order. 
Also  given  is  the  compartment  ID  in  which  each  box  is  located.  (Compart- 
ments isolate  boxes;  that  is,  no  coupling  can  occur  between  boxes  in  differ- 
ent compartments). 

Equipment  case  leakage  is  taken  as  the  first  port  in  each  equipment. 

Ail  otner  ports  are  shown  with  their  ID's  for  each  equipment.  For  antenna- 
connected  ports,  the  antenna  ID  is  shown  along  with  the  location  coordinates. 
This  antenna  ID  refers  to  the  system-level  parameters  for  the  particular 
antenna  type.  Note  that  the  same  antenna  may  be  deployed  at  several 
locations  on  the  aircraft.  For  wire-connected  ports,  the  bundle  and  wire 
id's,  port  interconnections,  shield  terminations,  and  exposing  apertures 
are  shown.  Ports  are  indicated  as  sources,  receptors,  or  both  by  inward 
arrows,  outward  arrows,  or  both,  respectively. 

Wire  bundling  and  routing  is  shown  in  Figure  26.  Each  wire  termination, 
branch,  or  direction  change  is  represented  by  a point  with  an  ID  and  location 
coordinates,  as  shown.  Also,  dielectric  aperatures  in  the  aircraft  which 
expose  bundle  segments  are  shown  v'ith  tht  ir  locations. 

With  the  basic  system  established,  the  detailed  parameters  of  the  ports 
are  defined.  As  an  example,  the  equipment  case  and  first  intentional  port  of 
equipment  "UHFCO"  of  subsystem  "CNI"  are  discussed  in  detail.  This  equip- 
ment represents  a UHF  communications  transceiver.  The  EMC  specif ication  used 
as  an  initial  for  uon-required  spectra  is  MIL-STD-461A. 
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TABLE  12 

MINI-SYSTLM  AIRCRAFT  PARAMETERS 


Conical  Nose  Limit  Fuselage  Station 

165.0 

inches 

Fuselage  Radius 

56.5 

inches 

Core  Radius 

18.8 

inches 

Centroid  Water  line 

'cZ  y 0 

inches 

Bottom  Water  line 

12.0 

inches 

Bottom  Option 

FLAT 

Wing  Root  Coordinites 

Butt  line. 

55.0 

inches 

Water  line 

12.0 

inches 

Forward  Fuselage  Station 

225.0 

inches 

Aft  Fuselage  Station 

456.0 

inches 

Wing  Tip  Coordinates 

Butt  line 

230.0 

inches 

Water  line 

16.0 

inches 

Forward  Fuselage  Station 

435.0 

inches 

Aft  Fuselage  Station 

490.0 

inches 

\/  COMTA 

EQPT  1 = 
CNI/UHFCO 

COMLO 

2 ' 

„ (0. 0, 86) 

LOC- 

i21.5,23,180) 

Y7  COMTA 

CMPT»ATFCP 

COMUP 

3 

1 (0,138,625) 

V/  COMADF 

ADFIN 

4 

^ T (0,0,129) 

PWRSP 

5 

8NDL1  '' 
81W1  > 

EQPT  2 = 
CNI/TACAN 
LOCATION  » 
(-3,15,175) 
CMPT  = 
CNIBY 

1 

TACRF 

i 

1 

POWER 

EQPT  3 » 

CNI/IFF 

(5,7,175) 

CMPT  « CNIBY 


COMTA 

(0^0,374) 


IFFRF  2 


POWFR 


PODHR 

(81.5,-20,210) 


PODHR 

(81.5,-20,340) 


PDOM.M 
(81.5,  -20,270) 


APERTURE 

NSEWK 


PODHR 

(134.5,-20,-300) 


PODHR 

(134.5,-20,370) 


PUOMN 

(134.5,-20,340) 


IPFX 

1 

EQPT  4 “ 
IMGPD/ 

INPYL 
LOC  = 

(81.5,-20,30'J) 
CMPT  = STA  8 

IPAX 

IPOR 

EEOIN 

AIDIN 

PWRSP 

1 

OBFX 
HRAV  1 

EQPT  5 = 
IMGPD/ 

OBPYL 
LOC  = 

(134.5,-20,350) 
CMPT  = STA  9 

OBOR 

PODHR  \7 

EQPT  6 “ 

(0,-20,280)  Y 

CLFX 

IMGPD/ 
CENTL 
LOC  = 

PODHR  \~7 

(0,-10, 325) 

(0,-20,350)  Y ^ 

O 

A V 

CMPT  = STA  5 

PDOMN  \~7 
(0,-20310) 

ULAa 

IPOR 

. 4 

1 EQPT  7 - 
RDALT/ 
RTUNIT 
LOC‘ 

(0,9,175) 

CO/IPT  = CNIBY 


RFOUT  2 


RFIN  3 


ALTM 

(42,0,212) 


ALTM 

(-42,0,212) 


DISPIN 

EQPT  8 = 

DISP 
LOC  = 

(21.5,18,180) 
CMPT  “ AFTCP 

FIGURE  25 

MINI-SYSTEM  BASIC  SCHEMATIC  DIAGRAM 
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111 


Enriission  Limit  dB^V/m/MHz 
, at  1 meter 


EQUIPMENTS 
CNI/IFF 
(5,  7,  175) 


Cl 

(-5,  90, 4001 


BNDL  1 


B1 

(0.  80,  370.4) 


EQUIPMENT  4 
IMGPD/INPYl. 
(81.5,  -20,  300) 


EQUIPMENT  2 
CNl/TACAN 
(5,  7,  175) 


TQPCP 

(0,  77.2,  332.5) 


A1 

(5,  65,  100) 


B2 

(81.5,  -20,270) 

NSEVIH 

(0, 0,  86) 


A2 

(0,  75,115) 


EQUIPMENT  1 
CNI/UHFCQ 
(21.5,  23,180) 


BNDL  2 


C2 

(5,  90, 400) 


02 

(21.5, 18, 180) 


EQUIPMENT  8 
DISP 

(21.5, 18, 180) 


FIGURE  26 

MINI-SYSTEM  WIRE  BUNDLE  ROUTING  DIAGRAM 
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FIGURE  27 

BROADBAND  EQUIPMENT  CASE  EMISSION  SPECTRUM  FOR  "UHFCO" 
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FIGURE  30 

SUSCEPTIBILITY  SPECTRUM  OF  PORT  "COMLO" 
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Since  case  leakage  is  not  an  intentional  port,  it  has  no  required  outputs 
or  susceptibilities.  For  the  particular  port  in  question,  the  susceptibility 
and  narrowband  emission  spectra  are  the  MIL-STD-461A  limits.  The  broadband 
emission  spectrum,  however,  is  user  defined  and  is  shown  in  Figure  27. 

As  an  example  of  an  intentional  port,  consider  port  "COMLO"  connected  to 
the  lower  communications  antenna.  A schematic  of  this  port  is  shown  in 
Figure  28,  and  its  spectra  are  shown  in  Figures  29  and  30.  This  port  is  an 
input  and  output  fo:  voice  Aii  signals  whose  carrier  ranges  from  225  to  399.9 
MHz.  As  showA  in  Figures  29  and  30,  the  total  frequency  range  of  interest  is 
14  KHz  to  18  GHz.  The  frequency  range  of  the  required  outputs  and  responses 
is  225  to  399.9  MHz.  In  this  reouired  range,  lEMCAP  will  compute  the 
emission  spectra.  Since  this  is  a tunable  port,  the  envelope  formed  by 
tuning  the  carrier  over  its  range  will  be  used . The  second  and  third  har- 
monics are  50  and  100  dB,  respectively,  below  the  carrier  as  shown.  All  other 
spurious  outputs  are  limited  Co  MII-STD-461A  levels.  The  susceptibility 
threshold  spectrum  is  similarly  computed. 
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5.2  lEMCAP  RUN  FOR  MINI-SYSTEM 

With  the  system  to  be  analyzed  defined,  the  data  is  written  in  the 
lEMCAP  input  format  and  punched  into  cards  for  use  by  the  program.  These 
cards  are  read,  decc-ded,  and  listed  by  IDIPR.  Any  diagnostics  generated  are 
included  in  this  listing. 

The  input  card  listing  of  the  data  described  above  is  reproduced  in 
Figure  31.  (Note  that  some  of  the  key  words  are  abreviated  by  their  first 
two  characters;  e.g.,  "BU"  for  "BUNDLF").  The  task  specified  on  the  EXEC 
card  is  for  an  EMC  survey,  and  the  job  status  is  new  (no  old  ISF) . There 
are  no  diagnostics,  so  the  program  continues  into  initial  processing. 

After  the  spectra,  the  working  files,  and  the  new  ISF  are  generated,  a 
report  of  all  data  processed  and  spectra  generated  is  printed.  Sample 
outputs  from  the  report  for  the  mini-system  run  are  reproduced  in  Figures  32 
through  36. 

With  the  data  successfully  processed  by  IDIPR,  the  TART  section  of 
IEM(1^  is  run.  Samples  from  the  TART  output  for  a mini-system  survey  run  are 
reproduced  in  Figures  37  through  39.  The  analysis  output  is  given  for  the 
first  two  receptor  ports  in  UHFCO,  described  in  the  previous  section.  Note 
that  no  intrasystem  EMI  was  found  for  the  equipment  case  (Figure  38) . 

The  EMI  summaries  from  the  emitter  ports  coupled  to  COMLO  are  reproduced  in 
Figure  39. 
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IN^»UT  CftROS 


CONTROL 

SYSTEM 

ENYIRON 

MENTAL 

FIELD 

APERTURE 

ANTENNA. 


REHAOK*  FltF  irj=CC0T4M  COBRECTEn  qftCELTtlE  SYSTEM.  OEVISEO  9-4-73 
EXEC=CEAR, MEW, .SURVEY 
0U=M0 

SYST£H=flIR,0, 0,a,-OF,-100. 

HNGRT=5';,i2,225,4EE 
MGTIo=230,lf.,43S,4q0 

FUSl6E=lf'5.,5  6.5,  12.»FLftT 

EFO=  lE3,100E3,lEe,100€6,lE9,4E9 
OEs30, 30,40,40,30,30 
IE  =-20, -20, 5, '5,-20, -2  0 
APERsNSEMH  ,0,a,^f  ,3F  ,'59,MOH 
APER=TOPCP,C,TT.2,332.5,30,10,NOW 
AMT=COMTA,9IPOLF,VE,<.20) 

ANT=CMAnF.L0f'P,HT,(.25) 

AMT=Ti»SP,OTPOIE,VE,  (.0*» 

ANT:;POOHR,  HORN, HZ,  (.  10,  T.  5, 30, 30,-5,90,-20) 

ANT=POOMN,niPaE,V'£,(.0'5) 

ANT=ALTH,H0RH,H7, (.05,7.5,25,50,-4,  110,-30) 

FILTER=FLTei,SGT|JN,l,  ( 30  0.  £6,1. £3, -1,-90) 

FILTEP=FUTR2,TRCOU»,l, (300. E6,- 1,-00,200 ,.l) 
j FILTEP=FLTR3,3UTTER,‘5  , (1.0  7 5E9,  .IF'5,- 1,-80) 

FILTERS -<  FILTER=fltp4,LOMPAS,4, (1.5F9,-l,-9  0) 

FILteo=FLTR5,HIPAS,4, (.95E6 ,- 1,-80) 

F11.TER=FLTR6, 8PAS«5,6,  ( .9=£6 , 4. 05F6 , -1 , -80) 

, F1LTER=FLTP7,BRJCT,10, (4.01£6,8.t6,-l,-«0) 

N'»T8L=S*>r22,l)N,l,30,l,6,2.8 
VURb  J jjotbL=SPCS2,pH,1,30,1,6,2.8,42,8,6.6,463 
TABLE  1 MRTBt=SPCCC,r'S,l,30,l,6,2.8,42-  8,6,6,463,7,6.7 
SUBSVSsPNI 

EQPT=UHFC0,H461, adjust, AFCTP, NONE, 2 1.5, 23, 180 

COMMENTsUHF  COMM 

FREO=30,18.E9,1,35 

{^P0RT*CASF,  0,0 

EQUIPMENT  J SOURCE=CASE,  30,MILSPC,SP ( 10 0 . , 2^ .5, lOO.E 3,27. 5, 25.E6,52.6, 100 . Eb, 
CASE  (25,  l.E9,-24.6) 

RCE°T=CAS£,i0.,MILSPC,MIL5FC 

PORT=r;CMtO,ANT,(COMTA,0,D,0,0,86.NPH) ,50,0,0,0,0  ,FLTR2 

SOURPE=RF,  30. ,225E6,399.9E6,100. ,50.E3,AM(VOICE,5 .E3,1) , (-50,-100) 
RCFPT=P'5,  30.,  225E6,399.9E6,“100  ,50.£3,  AM(VOICE,5.E3,0)  ,1.E6 
PORT=COMUP,ANT,(COMTA,0,0,0,138,625,NOH) ,50,0, C, 0,0  ,FLTR1 

SOUPC£=RF,  3iJ.,225'£6,399.9E6,100.,60.£3,  AM(V0irE,6.£3,l)  ,(-50,-100) 
PC£PT=RF,  30.,?25E6,399.9E6,-100,50.E3,AM(VDICE,5.£3,0) ,1.E6 
POPT=AOFIN,ANT,  (CMAOF  , 0 ,0 , 0 ,0 , 129 , NOW) , 50 , 0 ,0 , 0 , 0 ,0 

RCEPT=PF,  30.,225E6,399.9F6,-iriO,53.£3,AM(VOICE,5.E3,0)  ,1.E5 
PORT=PMRSP,MIRE,  (BN0L1,')1M1 , A1  ,GKiO  ,NCN£  , EX)  ,.5, 0,0, 0,0  ,0 

SOURCE=POM£R,  JD„  11*5,400,  2,  1,M461A 
RCEPT=Pf)H£P,  30,115,400,2,1  ,M46lA 
PORT= AIOOT ,HT9E, (RN0L2,B2W2, A2,GND< NONE, NOTE X) ,50,0,0,0,0  ,0 

SOOPCE=STGNAL,  3 0.  , 20  . E3,  4.E6,RECTOl.  ( 20.E3,  l.E-6)  , 10 , VLTS,4.  E6 
PO»T=PYCON,HT*>E.,  («N0L2,9  2M1-  A2,GNO,GNO,EX)  ,50,0,0,0,0,0 

SOURCE=SIGNAt,30,20.E3,5.E6,RECTPl  (l.E3,.2E-3) ,10, VI TS, 4. £6 
RCEPT=SIGNAL,30,20.£-12,5.E6,RECTPL(1.£3,.2E-3)  ,1G,VI.TS,4.E5 
COMMENT=TACAN 

EQPT=TACAM, M61010, ADJUST, CNIBY, not, -3« 15, 175 
FREQ=30,18.E9,1,35 

FQTBL=800.E6,962.£6, lfl25E6,l l30.£6,1213.£6,1280.E6,i380E6 
PORT=CASE,0,0 

SOURCE=CBSE,30,H7USPC,MU5FC 
RCEPT=CASE,  3Q,NILSPC,MILSFC 

PORT=T  ACRF , ANT , (CO MTA, 0,0, 0,80, 374, NOW). 50, 0,0, 0,0  ,FITR3 

SOURC£=RF,  30, 1025. £6, 1130£6,1500,572E3,RA9AP(P£CTPL,30,2.5E-6) ,!-60, 


FIGURE  31 

DATA  INPUT  FOR  MINI-SYSTEM 
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«ICEP^=RF  ,30  ,%2E6  ,1213E6  ,-lC0,500E3,RftO*R  (RECTPL  , 30, 2.5E-6)  , 100E6 
PO'»Ts:POHER,Ml«»E,  ('INOLl, R1M2, 91, GNO,GNO,NOTEX>,  .5,0 ,0,0,0  ,0 

SOURf*E=  POHE»,30,  11»=, 1-00,0,3,14616 
?^CE*>T=  POMER,30,115,S<.<'0,0,3,‘«4616 
€0P1=IFF,M461,60JUST,CNIRY,N0T,S,7, 179 
FPEO-30,1«.E9,1,3' 

FOT9t  = i03ij  ,E6, 10R0F6 

port=c6«;e,o,o 

SOUPCE=C6SE,  30,  HI,  MIt 
RCEPT*r»SE,30,HL,MIL 

POP^=IPfRF,aNT, <TPSP, 0,0, 0,60, 224, NOR), 50, 0,0, 0,0  ,F1TR4 

SOI|PCE=RF,30, 109GE6,1090E6,1000 ,5E6,R606R,<TPZO,2200,  45E-5, 
.1E“6,.1E“6),«~60,-90) 

RrePTsPF,30,1030E6,1030E6,-70,7E6,R606P(TPZO,2200,.45E-6,.lE-6, 
.lE-6) ,0 

pnPT=onMFP,MlPE, (9NOt 1,91H2, Cl, GNO, NONE, NOTEX)  ,.5,0,0,  0,0  ,0 

SnURrE=P0MER,3D,  tl'',400,  3,  3,M461  A 
RCEPTs  power, 3 0,115, 4 00, 0,3, 14616 
SUBSyP=T1GPO 

COMHEMT=IN-«08Rn  PYLON 

EQPT=1NPYL, 1461 6, ADJUST, ST66, NON  ,61.5,-20,300 
FREO=30,15.E9,1,35 
F0T«)l  = lE6,4E6,5E6 
PORT^CASE, 0,0 

SOUPCE=CasE,30,iILSPC,MILSFr 
PCEPTs  raSE,30,«TLSPr,  HLGFC 

POPTrIPFy,6NT,<PnpHR,100,0,ei.5,-20,210,POT),Z3,0,0,0,0,FLTR5 

SOU“rE=RF,30 ,lEi ,4E6, 15000,3E6,5PEPT(-.5Ef,-ia.2,0.,T1.9, 
.5E6,-ie.2) , <-6C.,-a0.) 

POPT=TP6X, ant, (OODMR, 10 0,130, 5 1.5,-20,340,907) ,73, 0, 0 , 0, 0, FLTR5 
SOU“CEsRF,3O,lE6,4E6,15a0O,3E6,S°EOT{-.5Ee,-ie.2  ,0.,71.8  , 
.5F6,-1».2) ,<-60.,-»0.) 

PORTS TPC®, ANT, (PnOMN, 0,0, 31 .5 ,-20 , 2^0 ,90T) , 10 0, 0 , 0, 0, 0 ,0 

RrcoTsPP,30,lE6,4P6,-90,3F6,5PECT(-.5E6,-lS.2, 

0,’1.3,.PF6,-1«.2)  ,0 

POOT=EFDTN,WTPr, 191912, 92H1, 92, GND, GO, EX) ,1,0, 0,0,0 
pCEPTsEEO, 30, 1,1, <30,1,0,  l.EiC,  1,0) 

PORT  = A I DIN, Ml  RE* <910L  2, 92M2, "2, GNO, GNO, NOTEX),  10  05  3,0,0,0,0,0 
PCF°T=SIGNAL  ,3 0 , IE 3,5  . EG  , PECTPL  ( 20  .E3 , 1 .E-6)  , 1 C,  VLTc, i, ,E6 
POPT=OHR9D, WIPE, (“10Ll,91Wl,ri ,GNO, NONE , EX» , .5,0, 0,0,0  ,0 

SmiR9E  = PnHER, 3 0, 115, LOO,  2,1,11*616 
ofrPT=pnHEP,30,115,6u0 ,2,1 ,14618 
rOMIENTsOUTOOARr,  PYLON 

EOPTsoipyl, 14616, An JUOT,5T69,NON  ,134.5,-20,390 
PPEO=30,13.E9,1,35 
E0TBI=1E6,4E6,5E9 
PORTsCASE, 0,0 

SOUROE=OASF,30,‘<TLSPC,1ILSFC 
pcePTs  CASE,30,«TLSPr, «ILS5C 

dopTsOBFX,  ANT,  (9099!?,  1 C'J  ,0 ,1  34.9  ,-20,300 ,90T) , t3,o,0,C,0,pLTP5 
9OUROE=PF,30 ,159  ,4pe  , 15  3 CC  , 3F6 , SPE*"! .{- .5FE  , - 1 8 . 2 , 0 . , 1 . 9 , 

.9F6,-18. 2) , (-6C.  ,-»C  .) 

■sOoTsOPAX , ant,  {Pnr.MO,icC,13C,134.9,-20,3TC,9nT)  , ^3 , 0, 0 , 0 , 0, FLT R6 
PO'IROfroF, 70 .iE9,4FF ,15  000 , 3E6, SOF^t (- .rpt ,-18. 2,0., ’1.8, 
.5E6,-18.2)  , (-60. ,-PC  .) 

PORTrOPpP  ,ANT, (PnrMM,c , 0, 1 34.5 , -20 , 340, “OT) ,1CO,0,C,0,0  ,0 

p'-cPYrOP,  30,  lE6,4E6,-oO,3F6,SPErT(-.5f9,-lS  .2, 

C,T1.3,.5F6,-13.2) ,0 
POIIENTsrEM’FC  lTNF  STATIO‘1 

EOPT  = ''fntL,  146lA,an  IU9T,STa5,M0'i  ,3  ,-20, 32^ 
r-*EO  = 30,13.E9,l,35 
F0’“L=1EF,4E6,5F« 

PORTsCacF, C, G 

SPi|SfErrAcr,3  3,MtE<;PC,MILFCn 


«0 


FIGURE  31  (Continued) 
DATA  INPUT  FOR  MINI-SYSTEM 
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RCEPTr  C«SE«30,MTLSPC,MTL<fPC 

1PT=CLFX,  ANT,  (POnHP,  100 , 0 , 0 ,-20, 2«0 ,NOW ) ,73,0 ,0»  0,0  ,FLTP"» 
SOU'?rE=RF,3fl,lEP',4FE,150fl0,3E6,SPECT(-.5F6,-ie.2,0.,71.<\, 
.5E6,-ie.2» , (-f0.,-«0.) 

)PTrCiax, ANT, (POnHR,lC0 ,180 ,0 ,-20 , 35 0 ,NOH> ,73 , 0 ,0 , 0, 0 ,FLTR7 
SOURrE=RF,3fl,lE6,4FF,l‘^0  00,3E5,5PErT  f- .SEF  ,-18 . 2, 0.  ,’l . « , 
•5E6,-18.2> , (-FC .,-80 .) 

PORT=IPOP,  ANT,  (PH  n*1N,  0,0,0,-20,31  0,  MOW)  ,10  0,0  ,0  ,t 
PrEPT=RF,30,lE6,4E6,-<50,3Ffi,SPECT  {-.5E6, - 1« , 2, 
0,71.8,.5E5,-1F.9»  n 
;v5=pnfl{ T 


»0,0 


0,71.8,.5E5,-1F.2)  ,0 
pUBSYSsROALT 

EQPTsOTUNT,  ♦*461,AnjUS  r,rNIBY,N07,o,R, 
FPEQ=3C,18Eq,l,35 
FOT9L=4200E5,43Q0F6,44C0E5 
POR-^-tCASE.Oflfl 


175 


»212,N0‘4)  ,^0,G  ,C,0,C  ,u 

--  ■>»^r>A3rT3-rrs.  , nc3,  , lE-e  ,.01E 


212, NON) ,^0,G  ,C,0,C 
,8C6,RADA=»(T32D,  IGF 

NOW) ,8C,C , 0,  C 
,PADAP(T3ZO,10P3,  .IE 


, 0 , C 

-F , e C lE-6, 


0,F2,5,90 ,4uC,D2,21.5,l6,130 

* 


FIGURE  31  (Continued) 
INPUT  FOR  MINI-SYSTEM 
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FIGURE  32 
SYSTEM  DATA 

IDIPR  OUTPUT  FOR  MINI-SYSTEM 


FIGURE  33  (Continued) 
SUBSYSTEM  DATA 

SAMPLE  IDIPR  OUTPUT  FOR  MINI-SYSTEM 


JJ  111  IM  IJM  I 1.1  ■ 

>■  ^ 


su**?  = TNI 


EQPT  = UHPCO 


FL02= 


T 

1 

2 

3 

4 
*> 
6 
7 

a 

9 

10 

11 


ISR 

1 

2 

3 

4 
*; 
a 


ISR 

1 

2 

3 

4 
c 

6 


.300CE»02 

FHI2= 

..BOOE+ll  NFQ02= 

1 

NFQU2=  0 

F P 1 

F fJ  U E 

N r Y T A 

R L 

E 

FRQTt5L 

1 

FROToi 

T 

PPQTBL 

.3000£<-02 

12 

•6144F+ 05 

23 

.12P8E+09 

• 6030F*-02 

13 

.1229E+06 

24 

.25irE+09 

.1203E^03 

14 

.2458E-I-06 

2P 

o5C33E»09 

.240  0E«-03 

15 

.4915E+05 

26 

.ICO^E^IO 

.4800E»03 

16 

.9830E»05 

2-^ 

.2C13F^10 

.960  0E*-03 

17 

.1Q66E+07 

28 

.4027r +10 

.1920Ef 04 

18 

.3932E»07 

29 

.8053E«-10 

•3840E»04 

19 

.7864E»0T 

30 

.1611EH1 

.■^6aOE*04 

20 

.15T3E40* 

31 

.3221ET11 

.1536E«-05 

21 

• 3^;4«EtCo 

.3072E»0S 

22 

.62S1C+08 

emtr  fpeo 

INOEy  TA9LE 

»RT  type 

IFHIN 

PMTN 

IFNAX 

FMAX 

RF 

q 

.T68DE+04 

31 

.3221E*11 

1 

.3000E+02 

22 

.6291Ff08 

«?TG 

1 

.3000ET02 

22 

.6291E+08 

CTRL 

1 

.3000E+02 

22 

.6291E*-0'' 

EFO 

1 

.3000ET02 

1 

.3000F+02 

CASE 

1 

.300CE+02 

30 

.1611E+il 

RCPT  FREO 

INDEX  TAPLE 

PRT  type 

IFMTN 

FMIN 

IFMAX 

FNAX 

RF 

9 

,768CEtQ4 

31 

,3221E>11 

PWR 

1 

.30COET02 

25 

.5033F+09 

Sir, 

1 

.30DOE+02 

30 

.161'-  FUl 

CTRL 

1 

.30CCE«-02 

30 

.If  llE«-il 

EEC 

1 

.30COEf02 

30 

.If  llEfll 

CASE 

1 

.300CE*02 

30 

.1611F+11 

FIGURE  34 
FREQUENCY  TABLE 
IDIPR  OUTPUT  FOR  MINI-SYSTEM 


12A 


“ , ; j 


© 

INI 

T I 8 t P 0 

9 T S 

P 

E C T P » 

& 

sues  * fmt 

EOPT  1 * OMFCO  FO»T  1 

s 

C8SE 

IFRO 

FHEQUCWt 

-EKITTE® 

* — -9ECEPT09 » 

i- 

N8  SPEC! 

KB  tIHIT 

8B  SPEC! 

98  LIHIT 

SPEC* 

tI51T 

1 

.3000E»02 

-1000.0 

-1030.0 

-1000.0 

-1030.0 

1000.4 

1018.0 

M' 

Z 

.6000EF02 

-1000.0 

-1030.0 

-1000.0 

-1030.0 

lOCO.O 

1010.0 

g 

3 

.1200EF03 

-1000.0 

-1030.0 

27.5 

-2.5 

1000.3 

1010.0 

«i 

.26001*03 

-1000.0 

-1030.0 

27.5 

-2.5 

1000.0 

1019.0 

S 

5 

.68JOE*03 

-1000.0 

-1030.0 

27.5 

-2.5 

1000.0 

1010.0 

W' 

6 

.9600E»03 

-1000.0 

-1030.0 

27.5 

-2.5 

1000.0 

1010.0 

7 

.1920E*06 

-1900.0 

-1030.0 

27.5 

-2.5 

1000.0 

1810.0 

.3860E*06 

-1000.0 

-1030.0 

27.5 

-2.5 

1000.0 

1010.0 

1 

.76B0E»06 

-1000.0 

-1030.0 

27.5 

-2.5 

1000.0 

1010.0 

' 

10 

.1536EF05 

35.0 

5.0 

27.5 

-2.5 

160.0 

150.0 

11 

.i072F*05 

36.0 

<»*0 

2».5 

-2.5 

160.0 

150.0 

W 

12 

.6166E*J5 

32.F 

2.6 

27.5 

-2.5 

160.0 

150.0 

13 

.1229F*06 

31.2 

1.2 

30.3 

.3 

160.0 

150.0 

1% 

.2658E*06 

29.? 

-.2 

33.6 

3.6 

160.0 

150.0 

1? 

.6915EF06 

29.^ 

-1.6 

35.6 

6.F 

160.0 

150.0 

le 

.9830Es'06 

27.1 

-2.9 

39.7 

9.7 

160.0 

IT 

.1966EF07 

25.7 

-6.3 

62.9 

12.9 

160.0 

158,0 

i 

19 

.3932E707 

26.3 

-5.7 

65.0 

16.0 

160.0 

150.0 

1® 

.7866E»07 

22.9 

-».l 

69.2 

19.2 

160.0 

150.0 

20 

.1873EF08 

21.5 

-9.5 

5».3 

22.3 

160.0 

150.0 

21 

.S166EF0  8 

26.2 

-5.8 

52.6 
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FIGURE  39 

TART  OUTPUT  FOR  MINI-SYSTEM 
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FIGURE  39  (Continued) 
TART  OUTPUT  FOR  MINI-SYSTEM 
RCPT  = UHFCOCOMLO 
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FIGURE  39  (Continued) 

TART  OUTPUT  FOR  MIN'I-SYSTEM 
RCPT  = UHFCO  COMLO 
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FIGURE  39  (Continued) 

TART  OUTPUT  FOR  MINI-SYSTEM 
RCPT  = UHFCOCOMLO 


FIGURE  39  (Continued) 

TART  OUTPUT  FOR  MINI  SYSTEM 
RCPT  = UHFCO  COMLO 
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FIGURE  39  (Continued) 

TART  OUTPUT  FOR  MIN  I -SYSTEM 
RCPT  = UHFCO  COMLO 
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Section  6 
PROGRAM  OPEPJVTION 


This  section  discusses  the  operation  of  lEMCAP  Including  Initial  stages 
of  implementation,  maintaining  the  program,  termination  and  restart,  and 
FORTRAN  source  updating. 

6.1  PROGRAM  IMPLEMENTATION 

P»"ocedures  for  operating  the  two  sections  of  lEMCAP  are  given  below. 

As  there  will  be  different  methods  of  operation  at  different  installations, 
the  step-by-step  procedure  outlined  below  describes  one  method  of  operation 
on  a CDC  6600  with  suggested  alternatives. 


6.1.1  Storing  the  Source  Program 

lEMCAP  is  comprised  of  approximately  16,000  FORTRAN  source  statements, 
9000  for  IDIPR  and  7000  for  TART.  Hence,  the  source  program  is  usually 
stored  on  a disk  file  to  avoid  having  to  submit  five  boxes  of  cards  each 
time  the  program  is  run.  The  details  of  doing  this  will  vary  with  different 
computers  and  with  different  installations.  The  implementation  used  on  the 
CDC  6600  was  to  store  each  section  of  the  program  on  a disk  file  using  MODIFY, 
a source  file  library  editing  program  that  maintains  and  updates  a system  of 
programs  in  any  source  language.  If  the  user  is  not  familar  with  the  method 
used  at  his  installation  he  should  check  with  his  computer  systems  personnel. 
It  is  not  absolutely  necessary  to  store  the  source  program,  but  merely  a 
convenience,  especially  if  any  updating  of  the  FORTRAN  source  is  required. 


An  alternative  to  storing  the  source  program  is  to  store  only  the  com- 
piled binary  out,  as  discussed  below. 


6.1.2  Compiling  the  Program  and  Storing  the  Binary  Output 

IDIPR  and  TART  are  compiled  using  a FORTRAN  compiler.  The  binary 
relocatable  output  for  IDIPR  and  TART  is  saved,  and  this  binary  file  is 
loaded  and  executed.  On  the  CDC  6600,  the  output  of  the  compiler  is  a file 
called  "LGO."  It  is  saved  after  compilation,  and  all  future  runs  are  made  by 
loading  and  executing  this  file.  If  changes  are  made  to  the  source,  it  must 
be  recompiled.  On  CDC  6600,  the  MODIFY  program  is  invoked  to  transfer  the 
source  file  from  the  program  library  to  a file  called  "COMPILE"  which  is  input 
to  the  compiler.  A binary  file  is  created  by  the  compiler  using  the  control 
statement  R0K23  to  invoke  the  CDC  FORTRAN  compiler.  Version  2.3  or  by  FTN 
to  invoke  the  FORTRAN  extended  compiler.  Version  3. 


6.1.3  Executing  the  Program 

Once  the  source  file  has  been  compiled  the  binary  file  is  loaded  and 
executed  for  each  run.  The  control  statement  to  execute  the  program  varies 
with  the  computer.  On  the  CDC  6600,  a binary  relocatable  file  can  be  loaded 
and  executed  by  the  job  control  statement,  LGO. 
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APPENDIX  A ' 

COMPUTED  GENERATED  SPECIFICATION  TEST  METHODS  ~l 

I 

i 

A.i  PURPOSE  AND  SCOPE 

The  following  test  methods  are  recommended  as  those  which  will  allow  the 
program  user  to  correlate  measured  data  on  equipment  with  the  specification 
limits  generated  by  the  Specification  Generation  Routine  (SGR) . The  measured 
data  will  also  be  fed  back  into  the  program  for  more  detailed  system  com- 
patibility analysis. 

The  recommendations  include  a system  test  method  and  subsystem/ equipment 
test  methods.  The  system  test  method  includes  equipment  interaction  tests 
and  a limited  number  of  critical  line  tests.  The  subsystem/equipment  test 
methods  include  conducted  emission  on  each  interconnect  wire,  conducted 
susceptibility  on  each  wire,  radiated  emission  from  equipment  cases,  and 
radiated  susceptibility  of  equipment  ca.-»es.  ! 

A. 2 SYSTEM  TEST  METHODS  | 

The  test  methods  specified  in  MIL-E-6051  are  recommended  for  use  as  I 

system  test  requirements.  The  system  tests  will  consist  of  equipment  inter-  ! 

actions  and  critical  line  measurements.  The  definition  of  critical  lines 
will  be  established  by  the  user  and  may  include  any  safety  mirgins  the  user 
chooses  to  select.  The  test  criteria,  including  definition  of  critical 
lines  and  test  levels,  will  be  obtained  from  the  results  of  the  system 
computerized  analysis  and  subsystem/ equipment  tests.  Standard  voltage  and 
current  measurement  techniques  can  be  tailored  to  the  specific  line  to  be 
measured. 

These  tests  are  concerned  with  only  intrasystem  compatibility  therefore 
no  sj'stem  emission  tests  are  to  be  performed.  The  intrasystem  environment 
is  defined  by  the  computer  program  analysis  and  the  subsystem  test  data, 
thereby  eliminating  the  need  to  measure  the  system  environment  parameters 
during  the  system  tests.  The  system  tests  will  include  only  those  cases 
where  the  analyses  indicate  questionable  operational  margins. 

A. 3 SUBSYSTEM/EQUIPMENT  TEST  METHODS 

A. 3.1  TEST  LIMIT  GENERATION 

The  test  limits  for  subsystem/ equipment  testing  are  based  on  allov;able 
extraneous  emissions  from  equipment  interconnect  wiring  and  cases,  and 
susceptibility  of  the  wiring  and  cases  to  levels  equal  to  the  effects  of 
these  emissions.  The  interconnect  wiring  consists  of  all  types  of  wiring 
including  power  wiring,  signal  wiring  between  equipments,  and  coax  cables 
between  RF  equipment  and  their  associated  antennas.  The  computer  program 
will  generate  an  emission  and  susceptibility  limit  for  each  emitter  and/or 
receptor  depending  on  circuit  characteristics.  Thie  limits  are  set  for  each 
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The  user  should  decide  before  submitting  the  run  what  files  he  wishes  to  save 
upon  abnormal  termination  and  supply  the  proper  control  cards.  In  all  cases, 
for  IDIPR  OLD  or  MODIFY  runs  or  any  TART  run,  care  should  be  exercised  to 
save  the  input  files  so  they  can  be  re-used  once  the  nature  of  the  abnormal 
termination  is  determined.  On  the  CDC  6600,  a special  control  card,  EXIT, 
•’llowp  the  user  to  specify  the  disposition  of  all  files  upon  an  abnormal 
termination;  hence,  all  old  files  and  any  new  files  to  be  created  during 
th',  run  can  be  saved. 

Restarting  a program  after  an  abnormal  termination  will  depend  upon 
several  factors.  Hence,  the  user  must  determine  the  nature  of  the  termination 
and  decide  which  of  the  below  solutions  is  most  expeditious  and  cost  effec- 
tive for  his  case.  The  three  suggested  restarts  are  given  below: 

1.  Re-submit  with  no  change.  This  is  done  if  the  factors  are  as 

follows : 

a.  The  cause  of  the  termination  was  outside  the  user's  realm, 
such  as  the  computer  "going  down." 

b.  Little  execution  was  done  prior  to  termination. 

c.  No  new  data  sets  were  saved. 


d.  Even  though  partial  new  data  sets  were  saved,  the  total  job 
time  is  small  enough  to  make  resubmitting  more  efficient  than 
setting  up  a new  data  set  structure  to  use  the  partially 
created  data  sets. 


Make  data  correction  and  re-submit  with  same  data  set  up.  If  the 
nature  of  the  termination  is  detexrmined  to  have  been  caused  by  bad 
data  but  the  factors  describing  the  case  are  essentially  as 
described  in  (1),  the  data  should  be  corrected  and  the  job  resub- 
mitted. 

Make  new  data  file  set  up  definition  and  re-submit.  The  user  may 
wish  to  use  the  partial  output  of  the  abnormally  terminated  run  in 
the  following  cases: 

a.  The  execution  time  has  been  considerable. 


Partially  created  data  sets  have  been  saved. 

A re-start  is  available  as  either  a MODIFY  run  to  change  the 
data  on  the  ISF  or  an  OLD  run  using  the  ISF  unchanged,  as  dis- 
cussed in  Sections  3.1.2  and  3.3.  As  an  example,  assume  that 
during  an  IDIPR  NEW  run,  AO  equipments  with  a total  of  250  ports 
had  initial  spectra  successfully  generated,  but  on  the  forty- 
first  and  last  equipment,  an  abnormal  termination  occurred.  If 
the  ISF  was  saved  by  means  of  an  abnormal  termination  command. 
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the  ISF  could  be  used  as  input  to  a MODIFY  run  with  cards  used 
to  correct  the  error  in  the  forty-first  equipment  data.  However, 
the  work  files  are  not  useable  on  an  abnormal  termination,  and 
these  must  be  regenerated  on  the  MODIFY  run  for  all  the  equip- 
ments . 


SOURCE  FILE  UPDATING 


If  a change  in  the  source  file  is  required  or  perhaps  an  entire  routine 
is  being  replaced,  the  following  steps  are  required: 

1.  Recreate  the  source  file.  This  can  be  done  most  expeditiously 
through  a file  editing  routine  such  as  CDC  6600  MODIFY.  However, 
the  changes  could  be  made  to  the  original  card  deck  and  procedures 
for  initd.ating  the  program  followed. 

2.  UuBplle  only  the  changes  routines  and  update  the  binary  deck.  The 
source  decks  which  have  been  changed  would  be  compiled  and  a binary 
file  management  routine  (such  as  the  CDC  6600  LIBEDIT)  used  to 
replace  the  changed  routines  in  the  binary  files.  An  alternative 
to  this  is  to  recompile  all  routines  and  save  a new  binary  file. 
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APPENDIX  A 

COMPUTED  GENER/*TED  SPECIFICATION  TEST  METHODS 


A.i 


PURPOSE  AND  SCOPE 


The  following  test  methods  are  recommended  as  those  which  will  allow  the 
program  user  to  correlate  measured  data  on  equipment  with  the  specification 
limits  generated  by  the  Specification  Generation  Routine  (SGR) . The  measured 
data  will  also  be  fed  back  Into  the  program  for  more  detailed  system  com- 
patibility analysis. 

The  recommendations  Include  a system  test  method  and  subsystem/ equipment 
test  methods.  The  system  test  method  Includes  equipment  interaction  tests 
and  a limited  number  of  critical  line  tests.  The  subsystem/equipment  test 
methods  include  conducted  emission  on  each  interconnect  wire,  conducted 
susceptibility  on  each  wire,  radiated  emission  from  equipment  cases,  and 
radiated  susceptibility  of  equipment  ca.'^es. 


A. 2 


SYSTEM  TEST  METHODS 


The  test  methods  specified  in  MIL-E-6051  are  recommended  for  use  as 
system  test  requirements.  The  system  tests  will  consist  of  equipment  inter- 
actions and  critical  line  measurements.  The  definition  of  critical  lines 
will  be  established  by  the  user  and  may  include  any  safety  margins  the  user 
chooses  to  select.  The  test  criteria,  including  definition  of  critical 
lines  and  test  levels,  will  be  obtained  from  the  results  of  the  system 
computerized  analysis  and  subsystem/equipment  tests.  Standard  voltage  and 
current  measurement  techniques  can  be  tailored  to  the  specific  line  to  be 
measured. 

These  tests  are  concerned  with  only  intrasystem  compatibility  therefore 
no  s3'stem  emission  tests  are  to  be  performed.  The  intrasystem  environment 
is  defined  by  the  computer  program  analysis  and  the  subsystem  test  data, 
thereby  eliminating  the  need  to  measure  the  system  environment  parameters 
during  the  system  tests.  The  system  tests  will  include  only  those  cases 
where  the  analyses  indicate  questionable  operational  margins. 

A. 3 SUBSYSTEM/ EQUIPMENT  TEST  METHODS 

A. 3.1  TEST  LIMIT  GENERATION 

The  test  limits  for  subsystem/ equipment  testing  are  based  on  allov/able 
extraneous  emissions  from  equipment  interconnect  wiring  and  cases,  and 
susceptibility  of  the  wiring  and  cases  to  levels  equal  tc  the  effects  of 
these  emissions.  The  interconnect  wiring  consists  of  all  types  of  wiring 
including  power  wiring,  signal  wiring  between  equipments,  and  coax  cables 
between  RF  equipment  and  their  associated  antennas.  The  computer  program 
will  generate  an  emission  and  susceptibility  limit  for  each  emitter  and/or 
receptor  depending  on  circuit  characteristics.  Thie  limits  are  set  for  each 
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input  or  output  terminal  of  the  equipment.  The  mechanics  for  generating 
these  limits  are  described  in  the  paragraphs  on  SGR. 

The  emitter  limits  are  related  to  MIL-STD-461  limits  in  that  the  basic 
emission  curves  of  MIL-STD-461  are  adjusted  by  the  computer  program  to  apply 
to  a specific  equipment  port.  The  receptor  limits  are  based  on  the  receptor 
circuit  bandwidth,  threshold  sensitivity  levels,  and  the  system  environment 
due  to  the  emitter  effects. 

The  emission  limits  for  equipment  interconnect  wires  are  specified  in 
terms  of  both  broadband  and  CW  current  levels  versus  a given  frequency 
spectrum  conducted  on  each  wire.  Each  wire  has  unique  limits.  The  suscep- 
tibility limits  are  plotted  as  the  equivalent  CW  current  levels  versus 
frequency  that  the  receptor  wires  must  tolerate.  There  are  no  limits 
generated  by  the  program  directly  relating  to  the  radiated  limits  of 
MIL-STD-461  for  wiring. 

Emissions  from  equipment  cases  are  specified  in  terms  of  the  radiated 
field  existing  1 meter  from  the  case.  The  limits  are  adjusted  from  the 
limits  of  test  method  RE02  of  MIL-STD-461  and  are  tailored  to  each  case 
depending  on  subsystem  configuration.  The  case  susceptibility  limits  are 
established  by  comparison  of  the  receptor  circuit  thresholds  within  the 
equipment  case  to  the  fields  existing  outside  the  case.  These  fields  are 
specified  by  the  system  internal  environment. 

A. 3.2  APPLICABLE  TEST  METHODS 


A. 3. 2.1  Emission  Tests 

Emission  tests  will  consist  of  current  measurements  on  the  equipment 
interconnect  wiring  and  fluid  intensity  measurements  of  the  radiation  from 
equipment  cases . 

A3. 2. 1.1  Conducted  Current  Measurements  - The  most  feasible  means  of 
measuring  the  current  on  a non-coax  wire  without  disturbing  the  circuit 
characteristics  is  with  a current  probe.  Present  current  probe  technology 
allows  calibrated  current  probe  measurements  although  it  is  not  expected 
that  measurements  for  extraneous  RF  emissions  on  wires  carrying  uninten- 
tionally generated  RF  currents  will  be  required  above  1 GHz.  Coax  lines 
will  be  measured  either  by  direct  connection  to  an  RF  receiver,  or  where 
the  power  levels  are  greater  than  the  power  handling  capabilities  of  the 
receiver,  an  RF  power  sampling  device  such  as  a directional  coupler  will  be 
used  to  measure  the  RF  current  on  the  coax  line. 


1^ 


Since  the  current  limits  are  given  for  each  equipment  port,  the  current 
measurement  must  be  made  on  each  individual  wire  connected  directly  to  that 
port  (before  any  branching  point).  A precaution  that  must  be  observed  when 
using  the  current  probe  is  that  the  maximum  current  point  along  the  line 
will  vary  with  frequency  when  the  line  length  approaches  a significant 
portion  of  a wavelength.  The  current  probe  must  therefore  be  moved  along 
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the  line  to  obtain  a maximum  reading  because  the  SGR  computes  the  maximum 
allowable  current  from  the  port  without  regard  to  any  standing  wave  effects. 

A. 3. 2. 1.2  Conducted  Current  Test  Setups  - The  physical  configuration  of  the 
test  setup  for  conducted  current  measurements  will  be  similar  to  that  of 
MIL-STD-462,  Method  CE03.  Differences  include  possible  elimination  of  the 
10  microfarad  feedthru  capacitors  in  the  power  lines,  height  of  the  test 
bundle  above  the  ground  plane,  and  cable  lengths. 

The  10  microfarad  feedthru  capacitors  may  be  eliminated  from  the  test 
setup  if  a measurement  of  the  ambient  current  on  each  power  line  shows  the 
current  from  the  power  source  is  below  the  test  wire  current  limit  by  at 
least  6 dB. 

The  height  above  the  ground  plane  of  the  wire  being  measured  can  be  any 
convenient  height. 

Cable  lengths  used  for  the  test  setup  can  be  any  convenient  length. 

The  only  limitation  is  the  size  of  the  test  area. 

A. 3. 2. 1.3  Equipment  Case  Radiation  - The  test  method  for  equipment  case 
radiation  must  relate  to  the  computer  generated  test  limits.  The  limits 
are  specified  in  terms  of  field  strength  versus  frequency  at  a distance  of 
1 meter  from  the  test  sample.  The  measurement  method  will  therefore  be 
the  same  as  that  of  MIL-STD-462,  Test  Method  RE02. 

Case  radiation  does  not,  of  course,  include  wire  radiation;  therefore 
the  test  setup  must  reflect  this  condition.  This  means  that  the  wiring 
mast  be  electromagnetically  isolated  from  the  measuring  antenna.  An 
alternative  is  that  the  test  requirements  are  considered  to  be  satisfied 
if  the  combined  radiation  from  the  case  and  wiring  is  below  the  case 
radiation  limits. 

A. 3. 2. 2 Susceptibility  Tests 

Susceptibility  tests  will  be  performed  to  measure  the  susceptibility 
of  equipment  to  a specified  value  of  current  impressed  on  interconnect 
wiring  and  to  a radiation  field  impressed  on  the  equipment  case.  Inter- 
modulation tests  for  receivers  are  to  be  performed  in  accordance  with 
MIL-STD-462,  Method  CS03.  Frequency  intermodulation  products  will  be 
selected  from  the  utility  program  for  intermodulation. 

A. 3. 2. 2.1  Conducted  Susceptibility  - Conducted  susceptibility  tests  will 
be  accomplished  by  inducing  a current  on  each  specified  receptor  wire 
leading  into  an  equipment. . The  induced  current  levels  are  to  be  those 
specified  in  the  suscepf ability  test  limit  for  that  receptor. 
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The  most  feasible  method  for  inducing  the  specified  current  levels 
into  non-coax  wires  is  the  current  probe  method  used  in  measurement  of 
conducted  current  emissions.  This  method  eliminates  the  need  to  break  into 
the  receptor  circuit  directly  which  would  change  the  circuit  parameters.  A 
second  current  probe  can  be  clamped  around  the  receptor  wire  close  to  the 
equipment  input  terminal  to  measure  the  injected  current.  The  proper 
injection  point  for  the  source  prob?  is  that  point  along  the  line  which 
provides  the  proper  current  level  at  the  equipment  input  terminal  with  the 
least  amount  of  power  applied  to  the  probe.  This  is  required  when  the  line 
length  approaches  a significant  portion  of  a wavelength. 

A. 3. 2. 2. 2 Radiated  Susceptibility  - Radiated  susceptibility  tests  are  to 
be  performed  to  determine  the  susceptibility  of  the-  equipment  internal 
circuitry  to  a radiated  field  at  the  equipment  case.  The  method  for 
developing  this  field  is  similar  to  that  for  MIL-STD-462,  Test  Method  RS03. 
The  field  generating  setup  cau  be  calibrated  to  produce  a specified  field 
at  a distance  of  1 meter  from  the  transmitting  antenna  as  in  MIL-STD-462 
or  at  a distance  specified  by  the  user.  The  primary  consideration  is  the 
field  level  at  the  equipment  case. 

The  test  limits  apply  only  to  the  levels  existing  at  the  equipment 
case  but  the  wire  bundles  can  be  included  with  certain  conditions  applied. 
The  wire  bundles  can  be  included  if  the  combination  of  the  case  and  wire 
bundle  susceptibility  tPets  show  no  effects  from  the  field  specified  for 
the  case  alone. 
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A. 3. 2. 3 Test  Instrumentation 


i 


The  test  Instrumentation  to  be  used  for  these  test  measurements  is  the 
standard  eqid.pment  used  in  MIL-STD-462  testing.  The  test  methods  for 
emission  tests  can  be  easily  acconq>lished  with  automatic  or  semiautomatic 
measurement  techniques.  Test  probes  and  antennas  are  readily  available  in 
most  test  labs.  The  conducted  measurements  could  be  accomplished  without 
setting  up  in  a shielded  room  but  a shielded  room  is  necessary  for  the 
radiated  measurements. 


A.4 


SAMPLE  TEST  PROCEDURE 


A. 4.1  The  following  test  procedure  is  presented  as  an  example  of  the  appli- 
cation of  the  S6R  test  methods  to  a subsystem  unit.  A single  unit  procedure 
is  sufficient  illustration  since  the  SGR  specifies  individual  wire  current 
limits  and  individual  box  radiation. 

A. 4. 2 OBJECTIVES  AND  SUCCESS  CRITERIA 

The  objectives  and  success  criteria  of  these  tests  are  as  follows: 

a.  Conducted  Current  Measurements  - to  determine  whether  extraneous  | 

current  is  present  on  each  of  the  external  Interconnect  wires  to  the  j 

imlt.  The  success  criteria  is  that  these  extraneous  emissions  do  not  i 

exceed  the  levels  specified  in  Figures  A-5  thru  A-12. 

I 

b.  Conducted  Susceptibility  Measurements  - to  determine  whether  there  . 

is  a response  in  the  output  of  the  receiver  when  the  specified  current 

levels,  Figures  A-15  and  A-16  are  applied  to  the  RF  and  power  wire, 
respectively.  The  success  criteria  is  the  range  and  bearing  indicator 
does  not  lose  lock. 

c.  Case  Radiated  Emission  - to  determine  whether  the  radiation  from 
the  case  exceeds  the  case  radiation  limits  of  Figures  A-13  and  A-14. 

The  success  criteria  is  that  the  case  radiation  is  less  than  the 
spec  limits. 

d.  Case  Radiated  Si'sceptibility  - to  determine  whether  there  is  a 
receiver  output  response  when  the  case  is  subjected  to  a radiated 
field  at  the  levels  specified  in  Figure  A-17.  The  success  criteria 
is  the  range  and  bearing  indicator  does  not  lose  lock. 

A. 4. 3 TEST  SAMPLE  DESCRIPTION 

The  test  sample  is  an  airborne  TACAN  R/T  unit.  It  has  a transmitter 
and  receiver  packaged  in  a single  unit.  For  the  purposes  of  this  example 
it  is  assumed  that  there  are  5 wires  interfacing  with  the  unit.  These 
consist  of  1)  RF  coax  to  upper  antenna,  2)  Audio  output,  3)  Heading  output, 

4)  Primary  power  input,  und  5)  Bearing  output.  The  audio  (output  of  the 
receiver  is  fed  to  a speaker  for  a convenient  aural  indication. 
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A . 4 . 4 INSTRUMENTATION 

All  measurements  shall  be  made  with  Instmments  whose  accuracies  conform 
to  acceptjuble  laboratory  standards,  and  which  are  appropriate  for  measure- 
ment of  the  parameter  concerned.  The  accuracy  of  the  Instrument  and  test 
equipment  shall  ue  verified  periodically  utilizing  acceptable  calibration 
procedures  as  defined  by  MIL-C-45662A,  "Calibration  System  Requirements." 

A. 4. 4.1  Placement  aind  Selection  of  Measuring  Antennas 

Each  face  of  the  test  sample  shall  be  probed  with  a 3-lnch  electrostatic 
probe  to  determine  the  localized  area(s)  producing  maximum  emission  or 
susceptibility.  Those  areas  shall  be  located  1 meter  from  the  applicable 
test  antenna.  Probing  shall  be  performed  using  a spectrum  analyzer  to 
determine  the  worse  case  condition.  The  probe  shall  be  oriented  for  maximum 
pickup  approximately  5 cm  from  the  surface  of  the  test  sample. 

When  performing  radiated  emission  measurements,  no  point  of  tha  measur- 
ing antenna  shall  be  less  than  1 meter  from  the  walls  of  the  enclosure  or 
obstruction. 

For  susceptibility  measurements  no  point  of  the  field-generating  and 
the  field-measuring  antennas  shall  be  less  than  1 meter  from  the  walls  of 
the  enclosure  or  obstruction. 


) 


For  radiated  emission  measurements  between  25  and  200  MHz,  the  biconical 
antenna  shall  be  positioned  alternately  to  measure  the  vertical  and  horizontal 
components  of  the  emission.  For  radiated  susceptibility  measurements  be- 
tween 20  and  200  MHz,  the  biconical  antenna  shall  be  positioned  so  as  to 
generate  alternately  vertical  and  horizontal  fields. 


A. 4. 4. 2 Measvirlng  Frequencies 

The  entire  specified  fr<jquency  range  for  each  applicable  test  shall  be 
scanned.  Measurements  shall  be  taken  at  not  less  than  three  frequencies 
per  octave  representing  the  maximum  indications  within  the  octave.  All 
measurements  will  be  made  using  the  peak  detector  function  of  the  measure- 
ment receiver. 


A. 4. 4. 3 Ground  Plane 


A copper  ground  plane  which  is  0.75  mm  thick  and  4.80  square  meters  in 
area  with  a width  of  90  cm  (minimum)  is  required  for  perfoming  the  tests 
described  herein.  The  ground  plane  shall  be  bonded  at  both  ends  to  the 
shielded  enclosure  and  at  intervals  between  the  ends  no  greater  than  90  cm 
apart . 
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A. 4. 4. 4 Bonding 


The  test  sample  shall  be  bonded  to  the  ground  plane  ’jy  the  same  means 
with  which  it  is  bonded  to  the  aircraft  structure. 

A. 4. 4. 5 2onding  Measuring  Instruments 

Interference  measuring  instruments  shall  be  bonded  to  the  ground  plane 
or  shielded  enclosure  with  the  ground  clip  on  the  power  cord.  The  counter- 
poise on  rod  antennas  shall  be  bonded  to  the  ground  plane  with  a strap  of 
sufficient  length  to  permit  the  antenna  to  be  correctly  positioned.  The 
strap  shall  be  as  wide  as  the  counterpoise.  This  applies  to  rod  antennas 
mounted  on  a separate  counterpoise.  The  interference  measuring  instrument 
shall  be  physically  grounded  to  the  ground  plane  with  only  one  connection. 
If  the  cooper  strap  is  used,  neither  the  ground  clip,  the  ground  terminals, 
nor  the  power  supply  shall  be  connected  at  any  test  frequency.  When  tuned 
and  calibrated  for  a measurement,  and  loaded  with  a dummy  antenna,  the 
measuring  instrument  shall  show  no  change  from  the  internal  background 
duirng  on-off  operation  of  the  test  sample. 

A. 4. 4. 6 Operator  Position 

No  part  of  the  operator's  body  shall  make  electrical  contact  with  the 
ground  plane  during  EMI  tests.  In  addition,  during  radiated  interference 
tests,  the  position  of  the  operator's  body  shall  be  such  as  to  produce 
minimum  effect  on  the  measurement  being  made,  insofar  as  practical. 

A. 4. 5 Test  Procedure 

For  the  purpose  of  this  example,  it  is  assumed  that  a performance  test 
has  been  completed  prior  to  the  start  of  EMI  tests. 

A. 4. 5.1  Conducted  Emission  (non-coax  lines) 

A. 4./. 1.1  Connect  a test  setup  as  shown  in  Figure  A-1  and  perform  a 
functional  check  on  the  test  sample. 

A. 4. 5. 1.2  Clamp  the  current  probe  around  the  AC  power  input  wire  and  set 
the  spectrum  analyzer  to  sweep  from  30  Hz  to  50  MHz.  Search  along  the 
power  line  for  the  maxirom  reading. 

A. 4. 5. 1.3  Record  the  peak  instantaneous  and  average  current  spectrum  on 
the  power  wire  from  30  Hz  to  50  MHz. 

A. 4. 5. 1.4  Conducted  emissions  in  excess  of  the  limits  shown  in  Figures  A-5 
and  A-o  shall  not  appear  on  the  power  wire. 

A. 4. 5. 1.5  Repeat  the  conducted  current  measurements  for  the  heading, 
and  bearing  and  audio  wires. 

A. 4. 5. 1.6  Conducted  emissions  shall  not  exceed  the  limits  shown  in 
Figures  A-7  and  A-8  for  the  heading  wire.  Figures  A-9  and  A-10  for  the 
audio  wire. 
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A . 4 . 5 . 2 Conducted  Emission  (coax  lines) 

A. 4. 5. 2.1  Connect  a setup  as  shown  in  Figure  A-2  for  the  TACals  T/R  mode 
and  select  channel  50. 

A. 4. 5. 2. 1.1  Set  up  tne  recording  system  to  cover  the  frequency  range  of 
12  KHz  to  12.4  GHz  and  record  the  peak  instantaneous  and  average  current. 

A. 4. 5. 2. 1.2  Tne  conducted  emissions  shall  not  exceed  the  limits  shown  in 
Figures  A-11  and  A-12. 

A. 4. 5. 3 Equipment  Case  Radiated  Emissions 

A. 4. 5. 3.1  Connect  the  test  setup  as  shown  .'n  Figure  A-3  for  the  T/R 
mode  and  select  channel  50. 

A. 4. 5. 3. 2 Probe  each  face  of  the  test  sample  at  frequencies  from  50  KHz  to 
10  GHz  to  determine  the  location  of  maximum  radiation  from  the  case.  Orient 
the  test  sample  so  that  the  test  antenna  is  directed  at  the  maximum  radis- 
tlon  point. 

A. 4. 5. 3. 3 Record  the  peak  instantaneous  and  average  electric  radiated  field 
emission  from  50  KHz  to  10  GHa. 

A. 4. 5. 3.4  If  the  recorded  values  are  below  the  limits  of  Figures  A-13  & A-14, 
the  sample  is  considered  acceptable,  if  the  values  are  above  the  limits,  the 
test  sample  loads  shall  be  located  outside  the  shielded  room  and  the  wires 
run  through  a shield  from  the  test  sample  to  the  shielded  roc-T.  wall  as 
shown  in  Figure  A-3. 

A. 4. 5. 3. 5 Rerun  the  radiated  tests  for  compliance  to  the  limits. 

A. 4. 5. 4 Conducted  Susceptibility 

A. 4. 5. 4.1  Connect  a test  setup  as  shown  in  Figure  A -4  for  the  T/R  mode. 

Set  to  channel  50  and  adjust  the  volume  control  for  a discemable  level. 
Adjust  the  Beacon  Simulator  fur  a -90  dBm  signal. 

A. 4. 5. 4. 2 Inject  the  signal  levels  and  frequencies  indicated  in  Figure  A-15 
for  the  coax  line, 

A. 4. 5. 4. 3 The  interfering  signal  shall  not  cause  the  Range  Indicator  or 
Bearing  Indicator  to  lose  lock. 

A. 4. 5. 4. 4 With  the  TACAN  still  in  the  T/R  mode,  inject  the  signals  of 
Figure  A-16  into  che  primary  power  lin>?.. 


i 
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FIGURE  A-1 

CONDUCTED  EMISSION  TEST  SETUP 
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FIGURE  A-3 

RADIATED  EMISSION/SUSCEPTIBILITY  TEST  SETUP 
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EMI  NARROWBAND  SPECIFICATION  LIMIT 
TACAN  BEARING  AND  HEADING 
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FIGURE  A-8 

EMI  BROADBAND  SPECIFICATION  LIMIT 
TACAN  BEARING  AND  HEADING 
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Figure  a-io 

EMI  BROADBAND  SPECIFICATION  LIMIT 
TACAN  AUDIO 
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FIGURE  A-13 

EMI  NARROWBAND  RADIATION  LIMIT 
TACAN  CASE 
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FIGURE  A-14 

EMI  BROADBAND  RADIATION  LIMIT 
TACAN  CASE 
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FIGURE  A~17 

RADIATED  SUSCEPTIBILITY  LIMIT 
TACAN  CASE 
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APPENDIX  B 

MERGE  UTILITY  PROGRAM 


B. 1 GENERAL 


The  supplementary  computer  program  called  MERGE  is  supplied  with  the  lEMCAP 
program  for  the  purpose  of  manipulating  ISF  files.  It  provides  the  capability 
of  combining  the  data  on  two  existing  ISF  files,  as  directed  by  the  user,  to 
form  a composite  file  consisting  of  selected  portions  of  the  original  files. 


For  this  process,  one  of  the  two  original  files  is  designated  as  the  Master 
file  and  the  other  as  the  Modify  file.  The  new  file  created  is  called  the 
Updated  file.  During  the  MERGE  run,  all  data  on  the  Master  file  is  automati- 
cally written  on  the  new  Updated  file  unless  instructions  are  given  for  this 
data  to  be  deleted.  Conversely,  none  of  the  data  on  the  Modify  file  is  written 
on  the  Updated  file  unless  the  appropriate  add  commands  are  given  to  MERGE. 

The  data  input  for  the  MERGE  program  consists  of  fixed  format  statements 
which  define  the  data  to  be  deleted  from  the  Master  file  and  the  data  to  be 
added  from  the  Modify  file.  The  only  provisions  foe  insertion  of  new  data 
(data  not  on  either  existing  file)  is  the  option  of  writing  a new  file  title 
and/or  new  remarks. 


B.2  DATA  ORGANIZATION 

For  purposes  of  MEF.GE,  the  ISF  data  is  organized  into  data  blocks  (section 
B. 3.1).  These  data  blocks  are  subdivided  into  data  sets  or  parameters  which 
have  id’s  which  are  used  to  specify  the  data  to  be  manipulated.  That  is,  the 
only  manner  in  which  data  may  be  divided  for  manipulation  by  MERGE  is  by  the 
id’s  which  identify  the  various  data  sets  or  parameters  as  described  in  section 
B.3.2.  Any  changes  in  ISF  data  which  do  not  correspond  to  these  data  sets  must 
be  performed  via  an  IDIPR  modify  run. 

B.2.1  SIZE  LIMITATIONS 

The  maximum  dimensions  of  the  Updated  file,  data  (except  equipment  data  and 
wire  bundle  data)  must  be  the  same  as  the  corresponding  limits  for  the  lEMCAP 
program  (see  section  5.3).  Any  instructions  to  the  MERGE  program  which  attempt 
to  add  data  sets  larger  than  these  dimensions  to  the  Updated  file  will  produce 
an  error.  There  is  no  limitation  to  the  number  of  equipments  or  wire  bundles 
which  may  be  written  on  the  Updated  file.  However,  it  should  be  noted  that  if 
the  lEMCAP  size  limitations  for  equipment  or  wire  bundles  is  exceeded,  the 
Update  file  cannot  be  used  as  an  old  ISF  for  an  lEMCAP  run. 

B.3  INPUT  DATA 

The  MERGE  program  is  designed  to  accept  user  inputs  in  the  form  of  fixed 
format  only.  These  instructions  may  be  either  commands  to  add  or  delete  data 
or  they  may  be  instructions  to  insert  a new  ISF  title  or  remark. 

The  delete  command  (D=  ) is  used  to  delete  data  from  the  Master  ISF  as  the 
modified  ISF  is  written  by  MERGE.  Similiarly,  the  add  command  (A=  ) is  used  to 
add  data  to  the  Updated  ISF  from  the  Modify  ISF.  In  cases  where  the  data  may 
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have  many  different  sets  of  values  (as  for  example  in  the  case  of  aperture  data), 
the  Updated  ISF  is  written  from  the  Master  ISF  aperture  data  (less  the  deleted 
apertures)  plus  the  apertures  added  from  the  Modify  ISF.  When  the  data  may  have 
only  one  value  (for  example,  the  EMI  margin  print  limit)  either  the  command  to 
delete  the  Master  ISF  data  or  to  add  the  Modify  ISF  data  have  the  effect  of 
replacing  the  Master  file  data  with  the  Modify  file  data  in  the  Updated  file. 

In  this  case  it  is  not  necessary  to  give  both  the  delete  and  add  commands 
fal' hough  this  Is  permissible)  as  either  of  these  commands  suffices. 

B.3.1  DATA  BLOCKS 

For  purposes  of  user  instructions  to  MERGE,  the  ISF  data  has  been  divided 
into  data  blocks  which  have  t?.tle  records.  These  title  records  indicate  that 
the  data  immediately  following  belongs  to  that  data  block.  Certain  data  blocks 
also  have  ending  markers  which  mark  the  end  of  the  data  block. 

The  data  blocks  may  have  any  order.  Also,  instructions  within  a data 
block  may  be  in  any  order.  However,  each  block  must  be  preceded  by  its  title 
record  and  all  data  blocks  which  have  ending  markers  must  be  terminated  with 
this  end  record. 

The  data  blocks  are  divided  as  shown  in  Table  B-1.  The  data  block  titles 
(and  end  markers)  are  required  only  for  those  data  blocks  which  have  add  or 
delete  commands.  The  only  card  which  is  always  required  is  the  end  of  data 
card.  This  card  has  the  form 

END  DATA 

and  must  be  physically  the  last  data  card.  If  this  card  is  used  as  the  only 
data  input,  the  Updated  file  becomes  a copy  of  the  Master  file, 

B.3.2  INPUT  DATA  FOR.MATS  FOR  MERGE 

The  format  of  all  MERGE  input  data  is  given  in  this  paragraph.  Ail  inputs 
must  begin  in  Column  1 and  no  blanks  are  permitted  except  for  the  blanks  which 
are  a part  of  the  system  parameter  identifications  or  the  data  block  title 
records  or  end  markers. 

B.3.2.1  SYSTEM  DATA 

As  shown  in  Table  B-1,  the  title  records  for  new  ISF  title  data  (NEW  TiTLE) 
and  for  new  remarks  data  (MB'/  REMARKS)  do  not  have  an  end  marker  while  all  other 
Sy.' tern  data  blocks  have  both  title  records  and  end  markers.  The  title  records 
(and  end  markers)  are  required  only  for  those  data  blocks  which  h£vc  add  or 
delete  comraands.  If  there  is  system  data  of  any  type,  the  end  cf  the  system 
data  is  marked  by  an  end  of  system  data  card.  This  card  has  the  form 

END  OF  SYSTEM 

If  there  is  no  system  data,  tltis  card  is  not  required. 
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TABLE  B-1 
MERGE  DATA  BLOCKS 


DATA  BLOCK 

END  MARKER 

SYSTEM  DATA  NEW  TITLE 

NEW  REMARKS 

SYSTEM, basic 

END  BASIC 

SYSTEM, APERTURES 

END  APERTURES 

SYSTEM, ANTENNAS 

END  ANTENNAS 

SYSTEM, FILTERS 

END  FILTERS 

SYSTEM, WCT 

END  WCT 

SYSTEM, FIELDS 

END  FIELDS 

SUB-SYSTEM  DATA  EQUIPMENTS 

1 

I END  EQUIPMENTS 

WIRE  BUNDLES 

j END  BUNDLES 

^>r.-f>.  1-  =^r,^yisw;^  ^WBW’-^^E^TTt. 


INPUTS  FOR  TITLE  DATA  - 

Two  options  are  possible  for  the  title  on  MERGE  created  ISF.  Either  the 
Master  file  title  may  be  used  or  a new  title  may  be  written.  To  use  the  Mastei 
file  title,  no  input  to  MERGE  is  required.  For  a new  title  the  following  input 
cards  are  required; 

NEW  TITLE 

L=nnn 

New  ISF  title  (up  to  160  characters) 

where  nnn  is  the  exact  character  length  of  the  title  record,  including  blanks. 

A maximum  of  80  characters  per  card  are  allowed  but  the  total  number  of 
characters  must  not  be  greater  than  160  (2  cards).  For  example,  the  title 
"Updated  ISF  for  .Aircraft  Test  Case"  could  be  written  by  the  following  cards. 

NEW  TITLE 

L=34 

Updated  ISF  for  Aircraft  Test  Case 
irn»UTS  FOR  REMARKS  DATA  - 

Exactly  the  same  options  as  described  in  the  previous  paragraph  for  title 
data  apply  for  the  remarks  data.  The  input  cards  required  for  the  insertion  of 
the  new  remarks  are: 

NEW  REMARKS 

L=nnn 

New  remarks  for  ISF  (up  to  400  characters) 

where  nnn  is  the  exact  character  length  of  the  remarks  record  including 
blanks.  A maximum  of  80  characters  per  card  are  allowed.  The  record  may  be 
continued  for  a total  of  5 cards  (400  characters) . 

INPUTS  FOR  BASIC  SYSTEM  DATA  - 

The  data  described  in  Sections  5.7.4. 1 through  5.7.4. 3 are  classified  as 
basic  system  data  for  purposes  of  MERGE.  If  it  is  necessary  to  write  basic 
system  data  from  the  Modify  ISF  instead  of  the  Master  ISF,  two  instructions  are 
necessary.  First,  the  data  block  title  (SYSTEM,  BASIC)  must  be  given  followed 
by  add  (or  delete)  commands  for  every  parameter  to  be  written  from  the  Modify 
file.  Either  the  command  to  add  data  from  the  Modify  file  (A=)  or  the  command 
to  delete  Master  file  data  (D=)  causes  the  specified  data  to  be  written  from 
the  Modify  file. 

The  general  form  for  replacing  the  Master  file  basic  system  data  with  the 
Modify  file  data  is 
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TABLE  B-2 


BASIC  SYSTEM  DATA 


Parameter  Identification 

Explanation 

SYSTEMTYPE 

System  Type 

LONGITUDE 

Longitude 

LATITUDE 

Latitude 

ALTITUDE 

Altitude 

ASM 

Adjustment  Safety  Margin 

EMPL 

EMI  Margin  Print  Limit 

SI(DfA 

Conductivit> 

EPSILON 

Relative  Permittivity 

CON  NOS  LIM 

Conical  Nose  Limit 

FUSE  RAD 

Fuselage  Radius 

CORE  RAD 

Core  Radius 

CNTR  WL 

Waterline  of  Centroid 

BOT  WL 

Waterline  of  Bottom 

MOD  COD 

Model  Code 

WNGRTBL 

Wing  Root  Butt  Line 

WNGRTWL 

Wing  Root  Waterline 

WNGRTFFS 

Wing  Root  Fuselage  Station  (Fotvard  Edge) 

WNGRTAFS 

Wing  Root  Fuselage  Station  (Aft  Edge) 

WNGTPBL 

Wingtip  Butt  Line 

WNGTPML 

Wingtip  Waterline 

WNGTPFFS 

Wingtip  Fuselage  Station  (Forward  Edge) 

WNGTPAFS 

Wingtip  Fuselage  Station  (Aft  Edge) 

SYSTEM, BASIC 
Dibasic  parameter  ifl 
Dibasic  parameter  H2 
o 
o 
o 

END  BASIC 
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where  the  basic  parameters  are  any  of  the  parameters  given  in  Table  E-2  (any  or 
all  of  the  Instructions  D«  could  be  replaced  by  A=  if  desired). 

The  command  END  BASIC  marks  the  end  of  basic  system  data  and  is  required 
if  the  SYSTEM, BASIC  title  is  used. 

INPUTS  FOR  APERTURE  DATA  - 

The  Aperture  Data  (Section  5. 7. 4. 4)  is  manipulated  by  MERGE  in  blocks  of 
data  corresponding  to  the  aperture  ID's.  MERGE  writes  all  aperture  data  from 
the  Master  fllo,  except  that  deleted  by  a D=command,  to  the  Updated  file. 

It  then  writes  the  aperture  data  (if  any)  which  is  added  from  the  Modify  file 
by  add  commands. 

The  general  form  for  this  is 

SYSTEM, APERTURES 
D»Master  File  Aperture  ID  //I 
D«Master  File  Aperture  ID  #2 
o 
o 
o 

A=Modify  File  Aperture  ID  /^l 
A=Modify  File  Aperture  TP  »/2 
o 
o 
o 

END  APERTURES 

where  the  aperture  ID's  are  the  5 letter  alpha  code  aperture  ID's  in  the  Master 
and  Modify  files. 

INPUTS  FOR  ANTENNA  DATA  - 


The  Antennr  Data  (Section  5 5)  is  handled  in  the  same  manner  as  the 

aperture  data  previously  described. 

The  general  input  format  for  these  instructions  is 
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SYSTEM.ANTENNAS 
D^Master  File  Antenna 
D»Master  File  Antenna 
o 
o 


A*Modify  File  Antenna 
A=Modify  File  Antenna 


ID  #1 
ID  #2 


ID  //I 
ID  #2 


o 

o 

o 


END  ANTENNAS 


INPUTS  FOR  PILTER  DATA  - 


Filter  Data  (Section  5. 7. 4. 6)  is  manipulated  according  to  the  filter  ID  as 
described  in  the  previous  sections.  ‘The  general  input  format  is 

SYSTEM, FILTERS 
D=Master  File  Filter  ID  #1 
D=Master  File  Filter  ID  #2 
o 
o 
o 

A=Modify  File  Filter  ID  #1 
A«Modify  File  Filter  ID  //2 
o ' 
o 
o 

END  FILTERS 

INPUT  FOR  WIRE  CHARACTERISTICS  TABLE  DATA  - 


Wire  Characteristics  Table  Data  (Section  5. 7. 4. 7)  is  manipulated  according 
to  Wire  type  ID  (see  previous  sections) . 

The  general  input  format  is 
SYSTEM,WCT 

D=Master  File  Wire  Type  ID  //I 
D=Master  File  Wire  Type  ID  #2 
o 
o 
o 

A=Modify  File  Wire  Type  ID  #1 
A=Modify  file  Wire  Type  ID  #2 
o 
o 
o 

E’.H)  WCT 
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INPUTS  FOR  ENVIRONMENTAL  FIELD  DATA  - 


The  Enviroiunental  Field  Data  (Section  5. 7.4. 8)  for  the  Updated  ISF  is 
written  either  in  total  from  the  Master  file  (default)  or  in  total  from  the 
Modify  file.  The  input  instruction  for  use  of  the  Modify  file  environmental 
fields  is 

SYSTHI.FIELDS 
D=EVFLDS 
END  FIELDS 

B.3.2.2  SUBSYSTEM  DATA 

The  MERGE,  all  data  pertaining  to  equipment  and  wire  bundles  is  classified 
as  subsystem  data.  If  any  instructions  for  merging  this  subsystem  data  are 
given,  these  instructions  must  be  preceaed  by  a subsystem  card  and  followed  by 
an  end  of  subsystem  card.  These  cards  have  the  form 

SUB-SYSTEM 

END  OF  SUB-SYSTEM 

where  all  cards  with  instructions  for  merging  equipment  and  bundle  data  must  be 
between  these  two  cards. 

INPUTS  FOR  EQUIPMENT  DATA  - 

The  Equipment  Data  (Section  5. 7. 5. 2)  can  be  manipulated  by  MERGE  only  in 
blocks  containing  all  data  associated  with  a particular  equipment.  This 
Includes  all  port  data.  Including  port  spectra,  for  the  equipment  in  question. 

The  basic  form  for  the  instructions  for  merging  equipment  data  is  as 
follows 

EQUIPMENTS 

D=Master  File  Equipment  ID  //I 
D=Master  File  Equipment  ID  if2 


A-Modify  File  Equipment  ID  ill 
A=Modify  File  Equipment  ID  //2 


FJqD  EQUIPMEOTS 

vfnere  all  the  ID‘s  following  the  D=  are  deleted  from  the  Master  file  and  all 
id's  following  the  A=  are  added  from  the  Modify  file  as  the  Updated  file  is 
written.  The  title  record,  EQUIPMEN'fS,  and  che  end  of  data  block  marker,  END 
EQUIPMENTS,  are  required  only  if  equipment  records  are  added  to  (or  deleted 
from)  the  Master  file. 
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INPUTS  FOR  BUNDLE  DATA  - 

The  Bundle  Data  (Section  5. 7 >6)  Is  merged  In  the  same  manner  as  the 
Equipment  Data.  The  form  for  the  Instructions  Is 

WIRE  BUNDLES 

D^Master  File  Bundle  ID  //I 

D»Master  File  Bundle  ID  ill 

o 
o 
o 

A=Modify  File  Bundle  ID  ill 

A=Modify  File  Bundle  ID  ill 

o 
o 
o 

END  BUNDLES 

B.3.2.3  EXAMPLE  INPUT 


An  example  of  a possible  data  input  to  MERGE  is  as  follows: 

TABLE  B-3 
EXAMPLE  INPUT 


INPUT 

COLUMNS 

NEW  TITLE 

1-9 

L=25 

1-4 

UPDATED  INTRA-SYSTEM  FILE 

1-25 

SYSTEM, BASIC 

1-12 

D«ASM 

1-5 

D=EMPL 

1-6 

END  BASIC 

1-9 

SYSTEM, ANTENNAS 

1-15 

D»UHFCM 

1-7 

A=TACAN 

1-7 

END  ANTENNAS 

1-12 

SYSTEM, FILTERS 

1-14 

A=FLTR8 

1-7 

END  FILTERS 

1-11 

END  OF  SYSTEM 

1-13 

SUB-SYSTEM 

1-10 

EQUIPMEIfl'S 

. 1-10 

D=INPYL 

1-7 

A=DISP 

1-6 

A»CENTL 

1-7 

END  EQUIPMENTS 

1-13 

WIRE  BUNDLES 

1-12 

D»BNDL2 

1-7 

END  BUNDLES 

1-10 

BW  OF  SUB-SYSTEM 

1-17 

END  DATA 

1-8 

OUTPUTS 


The  MERGE  program  printed  output  consists  of  a copy  of  the  Updated  ISF 
file  created  by  the  run  (plus  possible  error  messages  - see  Paragraph  B.5). 
If  a comparison  of  the  data  on  the  old  files  (Master  and  Modify)  with  that 
on  the  Updated  file  is  desired,  the  appropriate  JCL  cards  may  be  inserted 
in  the  MERGE  deck  to  give  a printout  of  the  old  files.  Alternatively,  the 
Updated  file  can  be  used  for  an  IDIPR  run  with  a report  requested.  This 
gives  a formatted  sumnary  of  all  data  on  the  ISF. 


B.5 


ERRORS 


Several  types  of  errors  may  be  encountered  in  running  the  MERGE  program. 
These  types  are; 

1.  Data  which  is  formatted  incorrect. 

2.  Unrecognizable  statements  in  input  data. 

3.  Omission  of  required  data  cards  such  as  an  end  marker  for  a data  block 
or  an  END  OF  DATA  card. 

4.  Creation  of  an  ISF  which  is  not  a compatible  system  for  lEMCAP  runs. 

Type  1 errors  simply  cause  a read  error  in  MERGE.  Cards  which  have  type  2 
errors  are  deleted  and  have  no  contribution  to  the  merging  instructions.  Type  3 
errors  cause  fatal  errors  in  the  data  input.  An  error  message  to  this  effect 
is  printed  by  MERGE  when  this  error  occurs. 

The  errors  classified  as  type  4 are  not  detectible  by  MERGE.  Thus,  the 
errors  of  this  type  simply  create  an  ISF  which  is  incompatible  for  an  lEMCAP 
run.  These  errors  are  caused  by  adding  (or  deleting)  data  in  such  a way  as  to 
form  a nonphysical  system.  Checks  for  type  4 errors  can  be  made  only  by  using 
the  Updated  file  for  an  IDIPR  run. 


APPENDIX  G 


IMDD  UTILITY  PROGEIAM 


C.l  GENERAL 

A supplement:ai  computer  program,*  JMOD  is  supplied  with  lEMCAP  to  enable 
an  EMC  engineer  to  calculate  possible  i atermodulation  frequency  situations  on 
USAF  systems.  The  program  can  be  used  for  both  transmitter  and  receiver  inter- 
modulation. 

A possible  application  of  this  program  might  be  for  a flying  command  post 
utilizing  a number  of  transmitters  simultaneously.  For  instance,  suppose  there 
are  three  transmitters  of  frequencies  of  115  MHz,  120  MHz,  and  125  MHz  respec- 
tively, V7here  the  latter  two  transmitters  are  higher  powe.r  than  the  former. 

There  is  a possible  third  order  combination  between  the  latter  two  producing 
an  output  at  115  MHz. 

The  program  has  the  capability  of  analyzing  five  transmitter  frequency 
intervals  to  any  order  of  mix,  for  up  to  ten  frequency  intervals  of  interest. 

C.2  Inputs 

The  required  inputs  to  IMOD  are: 
o Number  of  transmitters  (maximum  =5) 

o Lower  and  upper  ends  of  emission  channels  or  tunable  ranges 
o Highest  order  intermodulation  combination  to  be  considered 
o Number  of  frequency  intervals  for  which  intermodulation  combinations 
are  to  be  calculated  (maximum  = 10) 
o Upper  and  lower  ends  of  the  frequency  intervals  described  above 

The  program  then  proceeds  to  calculate  all  possible  intermodulation  com- 
binations of  interest  and  prints  these  in  a hierarchical  fashion  up  to  the  maxi- 
mum order  desired.  In  addition,  orders  of  each  transmitter  frequency  that  go 
into  the  intermodulation  order  are  printed  along  with  the  appropriate  plus  or 
minus  sign  as  illustrated  below; 

TABLE  C-1 

THIRD  ORDER  INTERMODULATION  INDICES  CONSIDERED  FOR  TWO  TRANSMITTERS 


The  input  to  the  program  uses  a fixed  field  form  described  below: 
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TABLE  C-2 
INPUT  CARD  FORMATS 


Format 


Description 


NT 

15 

Columns  1-5  Nund>er  of  transmitter 
frequency  Intervals 

Intervals 

F9.2 

Columns  1-9  Lower  end  of  frequency 
Interval 

F9.2 

Columns  10-18  Upper  end  of  frequency 
interval 

NOR 

15 

Columns  1-5  Maxlmvun  order  to  be 
analyzed 

NR 

15 

Columns  1-5  Number  of  frequency  inter- 
vals to  be  analyzed 

Intervals 

F9.2 

Columns  1-9  Lower  end  of  frequency 
Interval 

F9.2 

Columns  10-18  Upper  end  of  frequency 
interval 

The  output  contains  the  order  of  mix,  lower  and  upper  ends  of  the  inter 
modulation  frequency  intervals  and  the  Indices  that  go  into  the  calculation. 

A sample  input  case  is  shown  below: 

TABLE  C-3 

SAMPLE  INPUT  DATA 


The  output  for  this  input  case  is  in  the  following  form 


P 


MISSION 

of 

Rome  Air  Development  Center 


RADC  is  the  principal  AFSC  organization  charged  with 
plaining  and  executing  the  USAF  exploratory  and  advanced 
development  programs  for  electromagnetic  intelligence 
technii'ues , reliability  and  compatibility  techniques  for 
electronic  systems,  electromagnetic  transmission  and 
reception,  ground  based  surveillance,  ground 
communications , information  displays  and  information 
processing . This  Center  provides  technical  or 
management  assistance  in  supthrt  of  studies,  analyses, 
development  planning  activities,  acquisition,  test, 
evaluation,  modification,  and  operation  of  aerospace 
systems  and  related  equipment. 
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